(19) Japanese Patent Office (12) Publication of Unexamined Patent Applications (A) (1 1) Unexamined Patent 

Application Number 
Unexamined Patent Application 8-224240 

m 

(43) Publication Date: September 3, Heisei 8 (1996) 



(51) Int. CI. 
A61B 



GO IN 



Identification Symbol FI 
10/00 A61B 10/00 T 

E 

103 103M 
1/06 1/06 B 

21/64 GO IN 21/64 Z 

Request for Examination: Examination not requested Number of Claims: 1 OL (9 pages total) 



(21) Application Number Patent Application H7-33996 

(22) Application Date February 22, Heisei 7 (1995) 



(71) Applicant 000000376 

Olympus Optical Co. Ltd. 

2-43-2 Hatagaya, Shibuya-ku, Tokyo 

(72) Inventor Mamoru KANEKO 

at Olympus Optical Co. Ltd. 

2-43-2 Hatagaya, Shibuya-ku, Tokyo 
(72) Inventor Hitoshi UENO 

at Olympus Optical Co. Ltd. 

2-43-2 Hatagaya, Shibuya-ku, Tokyo 
(74) Agent Susumu ITO, Attorney 



(54) (Title of Invention] 

FLUORESCENCE DIAGNOSING APPARATUS 

(57) [Abstract] 
[Purpose] 

To provide a fluorescence diagnosing apparatus 
capable of measuring the fluorescence spectrum of a 
diseased area without causing bleeding and 
performing the biopsy on a diseased tissue more 
reliably by an endoscope. 

[Constitution] 

Cups 7a and 7b for biopsies, which can be inserted to 
the channel of an endoscope, are provided at the tip 
of an elongated coil sheath 14 and can be 
opened/closed by controlling an operating part on the 
handle side via an operating wire 11. The end 
surface 3 A of optical fibers 3 attached to the base of 
the cups 7a and 7b is inserted in the coil sheath 14, 
and the rear end is connected to an analyzer 4 to 
transmit an excitation light from a laser 17. When 
the cups 7a and 7b are opened, the excitation light 
irradiates a tissue to be targeted from the end surface 
3 A and fluorescence from the target tissue are taken 
in and input in a spectrometer 18 which separates into 
a spectrum. Based on the analysis of the spectrum 
waveform by a computer 5, whether or not the tissue 
is normal or diseased is discriminated and the result 
is displayed on a color monitor 6. 



[Claim] 
[Claim 1] 

A fluorescence diagnosing apparatus which 
comprises: 

a biopsy forceps having: 

an elongated insertion part which can be 
inserted in the channel of an endoscope for 
observing organs in a body cavity, 
cups for collecting tissue provided at the 
distal end of the aforesaid insertion part 
which can be opened and closed, an 
operating part for controlling the 
opening/closing of the aforesaid cups which 
is provided on the handle side of the 
insertion part, 

optical fibers which are installed inside the 
aforesaid insertion part and its emission end 
is placed near the base of the aforesaid cups 
to irradiate the transmitted excitation light to 
a target tissue and pick up fluorescence from 
the tissue when the aforesaid cups are in the 
open state; 

a light source apparatus by which the excitation light 

is incident to the aforesaid optical fibers; 

a spectrometer for detecting the aforesaid 

fluorescence via the aforesaid optical fibers and 

disintegrating it into a spectrum; 

an analyzer for analyzing the aforesaid spectrum and 

diagnosing the characteristics of the target tissue; and 
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a display device for displaying the analysis 
information from the aforesaid analyzer. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

This invention relates to a fluorescence diagnosing 

apparatus which irradiates light by an endoscope and 

observes a lesion such as a cancer and performs a 

biopsy based on autofluorescence from the target 

tissue. 

[0002] 
[Prior Art] 

In recent years, techniques such as autofluorescence, 
which is generated directly from living tissue by 
irradiating the excitation light to an observation area 
of living tissue, and drug- induced fluorescence, 
which is generated by injecting a fluorescent drug 
into the organism beforehand, produce two- 
dimensional images which are used to diagnose the. 
degeneration of tissues of the organism or a state of 
the disease (for example, the type of the disease or 
the extent of infiltration), such as a cancer. These 
techniques are disclosed in the United States Patent 
Numbers 4556057 and 5042494. 

[0003] 

If excitation light irradiates living tissue, the 
wavelength of the fluorescence generated will be 
longer than that of the excitation light. 
Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), 
pyridine nucleotide, etc. Recently, the interrelation 
between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, 
and the diagnosis of cancer, etc. is possible from this 
fluorescence. 

[0004] 

A technique for diagnosing lesions by fluorescence 
using an endoscope is filed in the Unexamined 
Japanese Patent Number H5-304427 by the same 
applicants. This device creates an image using the 
difference of spectrum between a normal tissue and 
an abnormal tissue in autofluorescence emitted from 
the tissue irradiated with the 442nm-blue excitation 
light. In this prior art, images in the green region and 
the red region of autofluorescence are compared and 
calculated and a cancerous tissue is displayed in a 
pseudo color. 

[0005] 

The method for removing the tissue of a lesion such 
as a cancerous tissue, which is determined by 



autofluorescence and fluorescence from HpD, is 
disclosed in the unexamined Japanese Patent H06- 
38967. In this prior art, optical fibers are installed in 
9 a scalpel or a biopsy needle to diagnose and remove a 
metastasis of a cancer during the operation. 

[0006] 

[Problems to be Solved by the Invention] 
The method for resecting a tissue according to the 
fluorescence spectrum at the time of abdominal 
operation is disclosed. However, in this prior art, the 
device does not use an endoscope to measure the 
spectrum of a tissue and perform a biopsy of the 
tissue. Moreover, in the prior art, an optical probe is 
attached at the tip of a scalpel or a biopsy needle. At 
the abdominal operation, the excision can be 
performed after a spectrum is measured by slightly 
pressing a tissue with the aforesaid scalpel or biopsy 
needle; however, when a scalpel or a biopsy needle is 
inserted through an endoscope, there are some cases 
that it may be accompanied with bleeding by a 
scalpel or a needle. 

[0007] 

In the fluorescence measurement, especially 
hemorrhage becomes a noise. Since hemoglobin in 
blood has the strong absorption of light, it is 
conceivable that fluorescence cannot be detected 

[0008] 

This invention is formed in consideration of the 
above-mentioned issue and it is aimed to provide a 
fluorescence diagnosing apparatus capable of 
measuring the fluorescence spectrum of a diseased 
area without causing a bleeding and performing the 
biopsy of a diseased tissue more reliably using an 
endoscope. 

[0009] 

[Means and Operation to Solve the Problems] 
A fluorescence diagnosing apparatus which 
comprises: 

a biopsy forceps having: 

an elongated insertion part which can be 
inserted in the channel of an endoscope for 
observing organs in a body cavity, 
cups for collecting tissue provided at the 
distal end of the aforesaid insertion part 
which can be opened and closed, an 
operating part for controlling the 
opening/closing of the aforesaid cups which 
is provided on the handle side of the 
insertion part, 

optical fibers which are installed inside the 
aforesaid insertion part and its emission end 
is placed near the base of the aforesaid cups 
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to irradiate the transmitted excitation light to 
a target tissue and pick up fluorescence from 
the tissue when the aforesaid cups are in the 
open state; 

a light source apparatus by which the excitation light 
is incident to the aforesaid optical fibers; 
a spectrometer for detecting the aforesaid 
fluorescence via the aforesaid optical fibers and 
disintegrating it into a spectrum; 
an analyzer for analyzing the aforesaid spectrum and 
diagnosing the characteristics of the target tissue; and 
a display device for displaying the analysis 
information from the aforesaid analyzer. 
Before causing bleeding, by opening the cups, an 
excitation light can be irradiated from the distal end 
of optical fibers to a target tissue and fluorescence 
from the tissue can be picked up. Thus, the target 
tissue can be determined whether it is a diseased area 
or a normal area based on the analysis of the 
spectrum waveform of fluorescence detected. 
Therefore, the biopsy on a diseased tissue can be 
performed more reliably since the biopsy is 
performed only on an area with high possibility of a 
disease according to the result of judgement. 

[0010] 

[Embodiment] 

Hereafter, embodiments of this invention will be 
explained more specifically referring to drawings. 
Fig. 1 is a fluorescence diagnosing apparatus 1 of a 
first embodiment of this invention. The fluorescence 
diagnosing apparatus 1 of the first embodiment 
employs a forceps provided with the biopsy function 
and optical diagnostic function. More specifically, it 
utilizes the biopsy forceps which is provided with an 
optical probe. 

[0011] 

A fluorescence diagnosing apparatus 1 of the first 
embodiment as shown in Fig. 1 comprises: 
a biopsy forceps with the optical diagnostic function 
2 which has the function to perform biopsies of a 
target tissue while judging the characteristic/state of 
the tissue; 

an analyzer 4 for detecting fluorescence from the 

target tissue as well as supplying excitation light to 

optical fibers 3 which are installed inside the biopsy 

forceps with the optical diagnostic function 2; 

a computer 5 which distinguishes the state of a tissue . 

(a cancerous tissue, or a polyp, or a normal tissue) by 

analyzing the data from the analyzer 4; 

a color monitor 6 as a display means for displaying 

the result; 

an endoscope, which is not illustrated, having the 
channel for inserting the aforesaid biopsy forceps 
with the optical diagnostic function 2; and 



peripherals such as a light source for supplying 
illumination light to an endoscope). 

[0012] 

* The aforesaid biopsy forceps with the optical 
diagnostic function 2 is provided with the biopsy 
part, which is formed by a pair of cups 7a and 7b at 
the tip of the elongated forceps insertion part, which 
to be inserted in the channel of the endoscope, for 
picking up a tissue to be examined. An operating 
member 10 provided with a finger hook 9 for 
opening/closing the aforesaid cups 7a and 7b and a 
slider for operation 8 for the operating member 10 are 
formed on the operating part at the rear end of the 
forceps insertion part. 

[0013] 

Then, in order to operate (open/close) the aforesaid 
cups 7a and 7b by interlocking with the movement of 
the aforesaid slider for operation 8, a wire i 1 for 
transmitting the power is inserted in the forceps 
insertion part. The rear end of the wire 1 1 is fixed on 
the slider for operation 8 and the tip of the wire 1 1 is 
connected to the cups 7a and 7b via links 12a and 12b 
and a splice part 13 by which the link mechanism are 
formed. 

[0014] 

The aforesaid forceps insertion part is formed with, 
for example, a coil sheath 14 by close-wound coil 
and in which the wire 1 1 and the optical fibers 3 are 
inserted through so that the insertion part is protected 
and bendable by the coil sheath 14. The rear end of 
the coil sheath 14 is fixed to the tip of a sheath fixed 
member 15 having a branch which branches off 
diagonally to the rear. The operating member 10 is 
provided with the finger hook 9 at the rear of the 
sheath fixing member 15, and the slider for operation 
8 which is fixed at the rear end of the wire and can 
slide against the operating member 10 is provided. 

[0015] 

In addition, the optical fibers 3 are passed through the 
hole of the junction part, which diagonally branches 
off toward the rear direction of the sheath fixing 
member 15, and come out of the rear end and 
connected to the analyzer 4 via a connecting cable 
16. 

[0016] 

The aforesaid analyzer 5 contains a laser (apparatus) 
17 for a light source to excite tissue for fluorescence 
and a spectrometer 1 8 to separate fluorescence from 
tissue into a spectrum. When the connecting cable 16 
is connected, the end surface of optical fibers 3 is 
faced to the laser 17 and a dichroic mirror 19 is 
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arranged on the optical path to separate a laser beam 
and fluorescence so as to transmit the laser emitted 
from the laser. After reflected by a dichroic mirror 
19, the fluorescence transmitted by the optical fibers 
3 is incident to the spectrometer 18 on the opposite 
side via a filter 20 for blocking excitation light. The 
aforesaid laser 17 comprises, for example, a He-Cd 
laser. The He-Cd laser generates a laser light of a 
wavelength at 442nm as excitation light. 

[0017] 

In this embodiment, an apparatus is characterized by 
having the structure as follows. The distal end side 
of the optical fibers 3, which is built in the biopsy 
forceps with the optical diagnostic function 2, is 
installed in a way that the end surface 3 A of the 
optical fibers 3 is attached to the base of cups 7a and 
7b. In this condition, when the cups 7a and 7b are 
opened, the end surface 3 A of the optical fibers 3 is 
exposed. Then, excitation light from the end surface 
3A can be irradiated to a tissue where the biopsy is 
performed and fluorescence from the tissue can be 
picked up. (In other words, fluorescence observation 
can be performed before accompanied with bleeding 
by biopsy treatment.) 

[0018] 

Next, operation will be explained. First, the biopsy 
forceps with the optical diagnostic function 2 is 
introduced to a body cavity through the channel of an 
endoscope, which has already inserted in the body 
cavity of the organism (not illustrated). The cups 7a 
and 7b, which are located at the distal part of the 
biopsy forceps with the optical diagnostic function 2, 
are brought near the tissue which appears to be 
diseased and the slider for operation 8 is slid to the 
opposite direction of the finger hook so as to open the 
aforesaid cups 7a and 7b. Then, the end surface 3 A 
of the optical fibers 3 on the base of the cups 7a and 
7b is made to contact with the tissue while keeping 
the cups 7a and 7b open. 

[0019] 

At this time, excitation light from the laser 17 is 
incident to the optical fibers 3 to irradiate the tissue. 
Autofluorescence from the tissue is received by the 
aforesaid optical fibers 3 and reflects fluorescence by 
the dichroic mirror 19, and it is incident to the 
spectrometer 18 after blocking the excitation light by 
the filter 20. That is, the aforesaid dichroic mirror 19 
transmits excitation light and reflects fluorescence 
having wavelengthsionger than that of excitation 
light. 

[0020] 



The fluorescence is separated into a spectrum by die 
spectrometer 18, and the spectral intensity is sent to 
the computer 5. While calculating the intensity of 
spectral waveform in the entire fluorescence 
wavelengths, the computer 5 analyzes the spectral 
intensities of two wavelengths that show the distinct 
difference between a normal area and an abnormal 
area such as a lesion. Then, the analysis result of the 
tissue (diseased or normal) is displayed on the color 
monitor 6. The operator can perform the biopsy 
treatment (which is accompanied with bleeding) on 
the tissue based on the analysis of a high possibility 
of a lesion. Thus, the biopsy of a diseased tissue can 
be performed reliably and the pain for a patient can 
be reduced since there is no need to perform 
excessive biopsies from many areas. 

[0021] 

According to this embodiment, the following effect 
can be obtained. A tissue to be observed can be 
judged for whether or not it is normal or not before 
causing bleeding by the biopsy treatment. Therefore, 
the environment for more reliably performing the 
biopsy of a diseased tissue can be realized. 
[0022] 

Next, a fluorescence diagnosing apparatus of a 
second embodiment which performs fluorescence 
diagnosis by an endoscope without using a biopsy 
forceps is explained referring to Fig. 2. Apparatuses 
in Fig. 2 through Fig. 4 are equipped with an 
auxiliary light source means or a function of an 
auxiliary light source. First, the background of this 
embodiment will be explained. 

[0023] 

In a prior art, an excitation light source and a high 
sensitive camera are connected to an endoscope for 
fluorescence observation, and a white light source 
and a camera (for white light) are connected for 
normal observation. Since weak fluorescence was 
detected for fluorescence observation, an endoscope 
was made closer to tissue. However, when an 
endoscope was inserted in an open space such as the 
stomach, the eyepiece was far from the tissue and an 
image became dark so that an orientation was 
difficult. When a tissue bleeds, an image also 
became dark because of the light absorption. 

[0024] 

Thus, the purpose of this embodiment is to realize an 
excellent orientation even in such cases by enabling 
imaging by reflected light without changing the 
conditions (such as the sensitivity of a camera, the 
intensity of a laser) of fluorescence observation. 
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A fluorescence diagnosing apparatus with an 
auxiliary light source means to achieve this purpose 
is structured as below. 

[0025] 

A fluorescence diagnosing apparatus 21 of the second 
embodiment shown in Fig. 2 comprises: 
a light source apparatus 24 provided with a laser 22 
for exciting (tissue to emit) fluorescence and a laser 
diode (hereafter, abbreviated to LD) 23 as an 
auxiliary light source for fluorescence observation; 
an endoscope 27 provided with a light guide 25 for 
irradiating light to a body cavity from the aforesaid 
light source apparatus 24 and an image guide 26 for 
transmitting fluorescence and reflected light as a two- 
dimensional image; 

a camera 28 for converting a fluorescence image and 

a reflected light image acquired by the aforesaid 

endoscope 27 into video signals; 

a processing apparatus 29 for processing the 

aforesaid video signals; and 

a color monitor 30 as a display device. 

[0026] 

The light source apparatus 24 comprises: 
the laser 22 which generates excitation light; 
the LD 23 which generates illumination light for 
capturing an image by a reflected light; a driver 3 1 
for operating the LD 23; 

a controller 32 for controlling the aforesaid driver 3 1 
and the laser 22; 

lenses 33, 34, 35, and 36 for introducing these light to 
the light guide 25; and 

a dichroic mirror 37 as a combining means to 
combine light by passing through or reflecting the 
light from the laser 22 and light from the LD 23. 
The aforesaid laser 22 contains such as a He-Cd laser 
which generates a laser light of a wavelength at 
442nm as excitation light. 

[0027] 

The aforesaid endoscope 27 has: 

an elongated insertion part 41 which can be inserted 

into a body cavity 38; 

an operating part 42 provided at the end of the 
insertion part 41; 

an eyepiece part 43 provided at the end of the 
operating part 42; and 

a light guide cable 44 extended from the side of the 
operating part 42. 

The connector 45 at the end of the light guide cable 
44 is detachable to the light guide apparatus 24. 

[0028] 

The light guide 25 is inserted in the insertion part 42 
and that rear side is inserted in the light guide cable 



44. By connecting the connector 45 to the light 
source apparatus 24, the laser light from the laser 22 
is supplied to the end surface of the light guide 25. 
This laser light as excitation light irradiates the tissue 
47 from the distal side of the insertion part 41 via an 
illumination lens 46 for diffusing light. 

[0029] 

An observation port is provided next to the 
illumination window where the illumination light 46 
is attached and an objective lens 48 is attached to the 
observation port so that an image of the tissue 47 
irradiated with the laser light is formed onto the 
image formation position. The distal end of the 
image guide 26 is arranged at this image formation 
position and this image is transmitted to the rear 
surface of the eyepiece part 43. The ocular lens 49 is 
located to face the rear surface of the eyepiece part 
43. The detachable camera 28 can be mounted to the 
eyepiece part 43. 

[0030] 

The camera 28 contains: 
an excitation-light blocking filter 50 which is 
arranged across from the aforesaid ocular lens 49 for 
blocking an excitation light for exciting (tissue to 
emit) fluorescence; 

a lens 51 for forming an image through the 

excitation-light blocking filter 50; 

a rotatable filter 52 which has several filters 52a (Fig. 

2 shows only one filter 52a in the optical path.) for 

passing through specific wavelengths of 

fluorescence; 

a motor 53 for rotating the rotatable filter 52 so that 
several filters 52a of the rotatable filter 52 are 
switched and arranged in the optical path; 
an image intensifier 54 for amplifying fluorescence 
which passed through the filter 52a of the optical 
path; and 

a CCD 55 for electrically converting images by 
fluorescence amplified by the image intensifier 54 
into video signal. 

[0031] 

The aforesaid processing apparatus 29 consists of a 
timing controller 56, which controls the drive of the 
aforesaid motor 53 to switch filters 52a, and an image 
processor 57 which processes images of a lesion in 
order to observe a lesion easily. The image processor 
57 also performs signal processing of the images 
captured by the CCD 55 via the rotatable filter 52 to 
display them in pseudo color as a color component 
image at the time of orientation (when the LD 23 
emits light), 

[0032] 
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In addition, the light emission by the LD 23 can be 
controlled by the technician at the time of orientation 
such as confirming or positioning of the location of 
an observed area. More specifically, by operating 
such as a switch, the LD 23 can be independently 
turned on and off (light on or off) to excitation light 

[0033] 

The light of the LD 23 is also matched to 
fluorescence in specific wavelengths (for example 
green and red wavelengths) extracted by the filter 52a 
attached to the rotatable filter 52. The illumination 
intensity of the LD 23 is low. The illumination 
intensity of a light source is low as a reflected light, 
which has equal intensity as the specific fluorescence 
transmitted by the filter 52a of the rotatable filter 52, 
entering the filter 52a at the time of orientation. 

[0034] 

Operation will be explained next. For fluorescence 
observation, a laser light,*which has a wavelength to 
become excitation light, from the laser 22 is incident 
to the light guide 25 of the endoscope 27 via lenses 
33, 34, and 35 and diffused by the illumination lens 
46 so as to irradiate a body cavity 38. At this time, 
fluorescence is generated from the tissue 47 and 
enters the camera 28 via the objective lens 48, the 
image guide 26, and the ocular lens 49. 

[0035] 

That is, the excitation-light blocking filter 50 
transmits only fluorescence and specific fluorescence 
is extracted by the filters 52a (for example, a filter for 
green or a filter for red) attached to the rotatable filter 
52, and after amplified to several thousands to several 
ten thousand times by the image intensifier 54, it is 
received by the CCD 55. 

At this time, the filters 52a are switched by rotating 
the rotatable filter 52 by the motor 53, and the 
weighing, etc. is performed on each video signal 
obtained by each of filters 52a by the image 
processor 57 to emphasize a lesion. Then, the color 
monitor 30 displays the images in pseudo color. 

[0036] 

On the other hand, at the time of orientation, the LD 
23 which emits light at a equal wavelength as' the 
transmission intensity of the filter 52a attached to the 
aforesaid rotatable filter 52 is turned on by the 
controller 32 and the driver 31, and [the light from 
the LD 23] is reflected by the dichroic mirror 37 and 
combined with the light from the aforesaid laser 22. 

[0037] 

The light is introduced to the endoscope 27 in the 
same way described above and the reflected light is 



received by the objective lens 48 and the image guide 
26. Since the wavelength of the LD 23 is passed 
through the excitation light blocking filter 50 and the 
rotatable filter 52, the image irradiated by the LD 23 
is amplified by the image intensifier 54 and received 
by the CCD 55 as a reflected light image. The state 
of the body cavity is displayed on the monitor 30 in 
pseudo color by the image by reflected light Thus, 
an orientation can be performed easily by observing 
the image. 

[0038] 

Therefore, this embodiment has the following effects. 
When a fluorescence image becomes dim by having 
more space or bleeding during the fluorescence 
observation, a body cavity can be observed without 
any burn in (damage) to an image intensifier and an 
orientation can be performed easily by irradiating 
light with low illumination intensity by a light source 
such as a LD. In addition, a LED may be employed 
instead of the LD 23. 

[0039] 

Modification examples of the embodiment of Fig. 2 
are shown in Fig. 3 and Fig. 4. In the examples of 
Fig. 3 and Fig. 4, a body cavity is irradiated by the 
light from a laser 22 as the light in the blue region 
and LDs 48 and 52 [note: should be 58 and 60] as the 
light in green and red regions, and the reflected light 
is detected as a RGB video signal. By doing this, it 
is possible to perform an observation similar to the 
observation by white light Fig. 3 illustrates the 
structure of a light source apparatus 24'. Fig. 4 
illustrates the structure of a camera 28' . 

[0040] 

In the light source apparatus 24' shown in Fig. 3, a 
LD 58 for emitting light in the green region is used 
instead of a LD 23 and a dichroic mirror 59 for 
reflecting the light in the red region and passing 
through other light is arranged between a lens 36 and 
a dichroic mirror 37. A LD 60 for emitting light in 
the red region and a lens 61 are also placed to face 
the dichroic mirror 59. The LDs 58, 60 are operated 
by a driver 3 1 and generates light in low intensity. 

[0041] 

Since the wavelength of the laser 22 is made as a 
light in the blue region in this modification, the 
dichroic mirror 37, which is arranged between a lens 
34 and 35, is to transmit blue light and reflect light in 
longer wavelengths than that of blue light 

[0042] 

With this component, it enables that both light of the 
LDs 58 and 60 are combined by transmitted and 
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reflected by the lenses 36, 61, and the dichroic mirror 
59, and further combined with the light from the laser 
22 via the lens 33 and 34 by the dichroic mirror 37, 
and the light is incident to the light guide 25 after 
condensed by the lens 35. 

[0043] 

In addition, a controller 32 is connected to a switch 
32a. By turning on this switch 32a, the controller 32 
operates the LDs 58 and 60. That is, operation of 
LDs 58, 60 can be controlled by the switch 32a 
separate from the light of the laser 22. Other 
components are the same as that of the light source 
apparatus 24 in Fig. 2. 

[0044] 

On the other hand, the camera 28' in Fig. 4 is 
provided with: 

a dichroic mirror 64 for reflecting light in the blue 

region of the light from the aforesaid laser 22 and 

passing through light in longer wavelengths; 

a dichroic mirror 65 for further reflecting the light in 

the green region of the light transmitted by the 

dichroic mirror 64 and passing through light in longer 

wavelengths; 

a CCD 66 for converting an image of the aforesaid 

blue region into a video signal; 

an image intensifier 67 for amplifying the image in 

the aforesaid green region; 

a CCD 68 for converting the image into a video 

signal; 

an image intensifier 69 for amplifying the image in 
the aforesaid red region; and 

a CCD 70 for converting the image into video signal. 
[0045] 

Lenses 71-75 project images from the endoscope 27 
on the CCD 66 and the image intensifies 67 and 69. 
In addition, filters 76 and 77 respectively transmit 
specific wavelengths in the green region including 
the wavelength of the LD 58 and that in the red 
region including the wavelength of the LD 60. 

[0046] 

Signals photoelectrically converted by the CCD 66, 
68 and 70 are input to the image processor 57 by 
which an image processing is performed in order to 
display an image that is easy to distinguish a diseased 
area at the time of fluorescence observation. At the 
time of orientation, the output signals of CCD 66, 68, 
and 70 are considered as image signals for color 
components and processed to generate a color image 
so that it is displayed on the color monitor 30. 

[0047] 



Operation will be explained next Operation for the 
fluorescence observation is similar to that of Fig. 2. 
In the embodiment of Fig. 2,the specific green and 
red wavelengths are acquired by the rotatable filter, 
however, specific wavelengths are separated by the 
dichroic mirror 65 and filters 76 and 77 and each 
wavelength is respectively received by the image 
intensifies 67 (for green) and 69 (for red), and the 
CCDs 68 (for green) and 70 (for red) in the examples 
of Fig. 3 and Fig. 4. 
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Then, the same area in the image received by CCD 
68 and the image received by CCD 70 are compared. 
If there is a strong possibility that the area is 
abnormal like diseased, a color of the area will be 
changed. At that time, the image is displayed in 
pseudo color in such a manner that tone of the image 
is changed or the display color is changed depending 
on the result of the judgement of a possibility as a 
diseased area. For example, if the area is determined 
as normal, the area will be displayed in white. If the 
area is determined at a certain percentage that the 
area is possibly diseased, the area of potentially 
diseased can be observed easily by applying red or 
green color to the possible diseased area and 
increasing chroma based on the possibility, etc. 

[0049] 

On the other hand, at the time of orientation, the user 
turns the switch 32a on and light is emitted from the 
LDs 58 and 60 by the driver 3 1 according to the 
instruction from the controller 32. 

[0050] 

The light from the LDs 58 and 60 enters to the light 
guide 25 with the light of the laser 22 and irradiates 
organs and such in a body cavity. The reflected light 
is received by the image guide 26. An image in the 
blue region is projected onto the CCD 66, an image 
in the green region is amplified by the image 
intensifier 67 and projected onto CCD 68, and an 
image in the red region is amplified by the image 
intensifier 69 and projected to the CCD 70 by the 
ocular lens 49, lenses 71-75, dichroic mirrors 64, 65, 
and filters 76, 77. Each image is processed by the 
image processing circuit 57 as a RGB signal and 
displayed on the color monitor 30 in color. 



In this case, the image is displayed in the condition 
like the color image detected by white light 
illumination, thus, the image can be observed in tone 
that are used for observing white light illumination. 

[0052] 
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These modification examples have the following 
effect By irradiating/receiving the primary colors of 
blue, green, and red, discrimination can be performed 
in similar colors as colors of white light observation 
so that an orientation is further improved 

[0053] 

Next a third embodiment of this invention will be 
explained This embodiment is a fluorescence 
diagnosing apparatus capable of easily distinguishing 
a lesion, bleeding area, shadow, etc by displaying 
both images of autofluorescence and reflected light 
by excitation light simultaneously. First, the 
background will be explained 

[0054] 

Conventionally, the image of wavelengths in green 
and red regions of autofluorescence spectrum is 
recorded at the time of fluorescence observation and 
displayed by processing between images. An 
apparatus which standardize a fluorescence image by 
excitation image is disclosed in the prior art of Patent 
Number H03-58729. 

[0055] 

At the time of fluorescence observation, diseased, 
bleeding, and shadow areas become dimmer than a 
normal area so that distinguishing among them is 
very difficult. On the other hand, a method of 
standardizing a fluorescence image by the reflected 
light source is proposed as the method to correct 
various changes of fluorescence by which a diseased 
area is bright but bleeding and shadow areas are still 
dark under the reflected light source. 

[0056] 

If images are standardized in this condition, the areas 
of bleeding and shadow are standardized in a dark 
image. Thus, the quality of the areas is poor with lots 
of noise. 

[0057] 

Therefore, This embodiment is aimed to provide a 
fluorescence diagnosing apparatus capable of 
distinguishing among a diseased area, bleeding area 
and a shadow. To achieve this purpose, it is 
structured to distinguish among a lesion and a 
bleeding area and a shadow easily by displaying both 
images of a fluorescence image and a reflected light 
image on the same monitor. Hereafter, the 
embodiment is explained more specifically referring 
to Fig. 5. 

[0058] 

A fluorescence diagnosing apparatus 81 shown in 
Fig. 5 comprises: 



a light source apparatus 82 which contains a laser 22; 
an endoscope 27 which contains a light guide 25 for 
transmitting the excitation light emitted from the light 
source apparatus 82 to irradiate tissue of a body 
cavity to be observed and an image guide 26 for 
transmitting an autofluorescence image and a 
reflected-light image from the tissue; 
a camera 83 which contains image intensifiers 67 and 
69 and CCDs 68 and 70 for capturing the aforesaid 
autofluorescence image, CCD 66 for capturing the 
aforesaid reflected image, and an optical system 
(lenses 71-75, dichroic mirrors 64 and 65, filters 76 
and 77); 

an image processing apparatus 57 for processing a 
video signal for autofluorescence image; a CCU 84 
for generating a video signal for reflected-light 
image; 

a superimpose circuit 85 for superimposing the 
aforesaid two video signals; and 
a monitor 30 for displaying an autofluorescence 
image 86 and a reflected light image 87 in parallel on 
the screen of the display based on the video signals 
via the superimpose circuit 85. 

[0059] 

Operation of this embodiment will be explained next. 
First, excitation light from the light source apparatus 
82 irradiate [a tissue] through the light guide 25 of 
the endoscope 27 and autofluorescence or reflected 
light from the tissue is detected by the camera 83 via 
the image guide 26. At this time, the reflected light 
of the excitation light is projected on the CCD 66 and 
specific wavelengths of green and red in 
autofluorescence are projected on the image 
intensifiers 67and 69 and CCDs 68 and 70, and after 
the reflected image and the fluorescence image are 
respectively converted into video signals, they are 
synthesized in the superimpose circuit 85 and 
displayed on the monitor 30 in parallel. 

[0060] 

According to this embodiment, the following effect 
can be obtained. Since a diseased area and a bleeding 
area and a shadow were detected as dark images in a 
fluorescence image, it was difficult to distinguish 
these areas. However, a diseased area is a bright 
reflected image in a reflected-light image like a 
normal area and a bleeding area and a shadow are 
comparatively dark. Therefore, by displaying a 
fluorescence image and a reflected image 
simultaneously on a monitor, they can be 
distinguished easily. Moreover, it is easy to watch a 
biopsy forceps under reflected-light imaging so that it 
is conceivable that an accurate biopsy can be 
performed. 
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[0061] 

In addition, the endoscope 27 of Fig. 2 is formed by 
the image guide 26 which consists of a bundle of 
fibers. However, it is applicable for a case of using 
an endoscope which consists of an image guide or an 
optical image transmission means with a relay optical 
system. Different embodiments may be structured 
such by combining some parts of each embodiment 
described above and such embodiments will belong 
to this invention. 

[0062] 

[Additional Remarks] 

2. With a fluorescence diagnosing apparatus which 
comprises: 

a light source for generating excitation light to emit 
fluorescence from a tissue; 

an endoscope containing an image guide for detecting 
fluorescence from a tissue as a two-dimensional 
image; and a camera which has an imaging means for 
capturing at least one fluorescence image in specific 
wavelengths from two-dimensional fluorescence 
images and is connected to the aforesaid endoscope, 
A fluorescence diagnosing apparatus which is 
provided with: 

a light source having a low intensity of illumination, 
which generates illumination light having a 
wavelength of a part of at least one specific 
wavelength provided in the aforesaid light source; 
a combining means to combine the aforesaid 
excitation light and illumination light; 
a control unit by which the aforesaid illumination 
light and excitation light can be turned on and off 
independently. 

[0063] 

3. The fluorescence diagnosing apparatus mentioned 
in Additional Remark 2 in which the aforesaid light 
source having a low intensity of illumination has a 
wavelength in a region including green and red 
wavelengths, and the aforesaid excitation light has a 
wavelength in the blue region and the aforesaid 
image detecting means detects an image 
corresponding to each wavelength of blue, green and 
red. 

[0064] 

4. The fluorescence diagnosing apparatus mentioned 
in Additional Remark 2 in which the aforesaid light 
source having a low intensity of illumination is a 
LED or LD. 

5. The fluorescence diagnosing apparatus mentioned 
in Additional Remark 2 in which the aforesaid 
combining means is a dichroic mirror which 
reflects/transmits light depending on a wavelength. 



[0065] 

6. The fluorescence diagnosing apparatus mentioned 
in Additional Remark 2 in which the aforesaid 
excitation light is a 442 nm light by a He-Cd laser. 

[0066] 

7. A fluorescence diagnosing apparatus which 
comprises: 

a light source for generating excitation light to emit 
fluorescence from a tissue; 

an endoscope containing an image guide for detecting 
fluorescence from a tissue as a two-dimensional 
image and which irradiates the aforesaid excitation 
light in a body cavity; and a camera which has an 
imaging means for capturing at least one fluorescence 
image in specific wavelengths from two-dimensional 
fluorescence images and is connected to the aforesaid 
endoscope, 

which further comprises: 

a second imaging means in the aforesaid camera for 
detecting reflected light from the tissue irradiated by 
the aforesaid excitation light as a two-dimensional 
image; a superimpose means for synthesizing both 
the aforesaid fluorescence image and reflected image 
on the same screen; and 
a display means for displaying it. 

[0067] 

[Effect of the Invention] 

According to this invention described above, 

a fluorescence diagnosing apparatus which 

comprises: 

a biopsy forceps having: 

an elongated insertion part which can be 
inserted in the channel of an endoscope for 
observing organs in a body cavity, 
cups for collecting tissue provided at the 
distal end of the aforesaid insertion part 
which can be opened and closed, an 
operating part for controlling the 
opening/closing of the aforesaid cups which 
is provided on the handle side of the 
insertion part, 

optical fibers which are installed inside the 
aforesaid insertion part and its emission end 
is placed near the base of the aforesaid cups 
to irradiate the transmitted excitation light to 
a target tissue and pick up fluorescence from 
the tissue when the aforesaid cups are in the 
open state; 

a light source apparatus by which the excitation light 
is incident to the aforesaid optical fibers; 
a spectrometer for detecting the aforesaid 
fluorescence via the aforesaid optical fibers and 
disintegrating it into a spectrum; 
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an analyzer for analyzing the aforesaid spectrum and 
diagnosing.the characteristics of the target tissue; and 
a display device for displaying the analysis 
information from the aforesaid analyzer. 
Thus, before performing the biopsy, an area to be 
examined is irradiated by excitation light from the 
distal end of optical fibers and fluorescence from the 
tissue can be picked up. Thus, a fluorescence 
diagnosis of whether it is a diseased area or a normal 
area can be performed. Since the actual biopsy is 
performed when the area has a high possibility of a 
disease based on that result, the biopsy on a diseased 
tissue can be performed more reliably. 

[Brief Explanation of Drawings] 
[Fig. 1] 

a schematic diagram of a fluorescence diagnosing 
apparatus of a first embodiment of this invention. 

[Fig. 2] 

a schematic diagram of a fluorescence diagnosing 
apparatus of a second embodiment of this invention. 

[Fig. 3] 

a schematic diagram of a light source of a 
modification of the second embodiment. 

[Fig. 4] 

a schematic diagram of a camera of a modification of 
the second embodiment. 

[Fig. 5] 

a schematic diagram of a fluorescence diagnosing 
apparatus of a third embodiment of this invention. 

[Explanation of Symbols] 

I. .. fluorescence diagnosing apparatus 

2... a biopsy forceps with a optical diagnostic 

function 

3... optical fiber 

3 A;.. distal surface 

4... analyzer 

5... computer 

6... color monitor 

7a, 7b. ..cups 

8 . . .slider for operation 

9... finger hook 

10... operating member 

II. .. operating wire 
12a, 12b... link 
13... connecting part 
14. ..coil sheath 

15... sheath fixing member 
16... connecting cable 
17. ..laser 
18... spectrometer 



19...dichroic mirror 
20.. .filter 

2 1 . . .fluorescence diagnosing apparatus 

23... LD 

25. ..light guide 

26... image guide 

27... endoscope 

28... camera 

29... processing apparatus 
30... color monitor 
57.. .image processor 
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[Fig. 5] 
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[OBJECT] 

Perendoscopically, the fluorescence spectrum 
of a disease part can be measured, without 
causing bleeding. 

Offer the fluorescent-diagnosis apparatus to 
which the biopsy of the lesioned tissue can be 
done more reliably. 



ifc4*fflO*}'^7a 1 7 b 



[SUMMARY OF THE INVENTION] 

The cups 7a and 7b for biopsies are provided at 
the end of the long and slender coil sheath 14 
which can be passed through to the channel of 
an endoscope. 

It can open and close by the operation by the 
hand side operating part via the operation wire 
11. 
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OERWEKT 



a, 7 b(D&#\Z&*)tttttr > tl 

-if 1 7frb<D®myt$:mm 

L, # -y77 a, 7.b£|JfK 

So 



The optical fibre 3 by which end surface 3A was 

attached in the coil sheath 14 at the origin of 

cups 7a and 7b is passed through. 

A rear end is connected to an analyser 4. 

The excitation light from a laser 17 are 

transmitted. 

If cups 7a and 7b are opened, excitation light 
will be irradiated from that end surface 3A to an 
object tissue. And the fluorescence from an 
object tissue is received. It inputs into the 
spectrometer 18 divided into a spectrum. A 
computer 5 performs judgement of a normal 
part or a disease part from the analysis of a 
spectrum waveform. 

A result is displayed a result to the colour 
monitor 6. 



5 Computer 



18 Spectrometer 



17 Laser 
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[OTHMtOttH] [CLAIMS] 

mUtX I] [CLAIM 1] 

^t^^M<D It is included in the operating part which 
^^/vrtl^il^tEft^S performs the opening-closing operation of the 
coJ¥A£Bi:. fulEf? A£B<£>5fcS long and slender insertion part which can be 
\z^tthfttcm$ : &UWL'tZ)ti passed through in the channel of the 
£>cD§f]|*3 "Tibfr;* v zfb , J¥A endoscope which observes an intra-corporeal 
IHJW ^55(10 UilSti" bfitzffl»£>% organ, the openable cup for extracting the 
^7 p SrBBK^f^i"5^f^lfBi% tissue provided at the end of an above- 
|fJiaJ¥AS5P fe 3^^a^^^H> fu mentioned insertion part, and the above- 
IE;*? y7<Dfflt#ttj5:\zyt<Dlii%t mentioned cup provided in the hand side of an 
ffi^riSB^tiBulS^ ^^SrBBv^ insertion part, and an above-mentioned 
fc^-Cte, £5£LfcI8bieft£ insertion part. 

BSttU ^o^tlliffi^^ Where it arranges the radiation end of a light 
HabttrlX *9 i£<^ pltbi near the origin of an above-mentioned cup and 

T^'^k te^irZ^tikit^b ; an above-mentioned cup is opened, the 
fu!E?fc 77^ '^jSb^Tt £ AtJ transmitted excitation light are irradiated. 
-$~Z)i?tffl?MWLb ; fufS^^t^rftj And biopsy forceps which has the optical fibre 
fE^^T^'^ilCt&iij L, 7s which makes it possible receiving of the 
s<9 VMZftMiT Z>5$yt%&t ; fluorescence from an object tissue side; Light 
ful2^^^ MM source device which performs incidence of the 

M$<D&ft%&Wxi' %tzfc<Df$ excitation light to an above-mentioned optical 
tif^Wt ; ]fuf5$?W^ui^<£5 fibre; Spectrometer which an above-mentioned 
$j!#fft$ft ^r^^i* 5 ^^^B fluorescence is detected through an above- 
t ; ft*b^J&£ti%'%ytt£Wi£ mentioned optical fibre, and is dissolved into a 
Wo spectrum; 

Analysis apparatus for analysing an above- 
mentioned spectrum and diagnosing the 
characteristic of an object tissue; 

Display device which displays analysis 
information by above-mentioned analysis 
apparatus; The fluorescent-diagnosis 
apparatus which consists of the above- 
mentioned. 
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[&W<DWl®tem.W ] [DETAILED DESCRIPTION OF INVENTION] 

[0 0 0 1] [0001] 

[mM±.<n%m#m] [industrial application] 

*%m*Bft®M&)\z?t&mM This invention irradiates a light 

tt&W&fr h (O S W.^k%fr perendoscopically. Disease parts, such as 

b&^<OfcMfa&tiL£3kXf&& cancer, are related to an observation and the 

"t"5^^1£8^fill^lSi]i"f~<5o fluorescent-diagnosis apparatus which 

performs a biopsy, from the home fluorescence 

from an object tissue. 

10 0 0 2] [0002] 

[&*tf>&flf] [PRIOR ART] 

i5¥, £.Wfi*h<D&W~&Jt J t?QE. In recent years, it is detected, doing the 

fc^T&.ALtzM%0<D ; g.yt$: 2 fluorescence of the medicine injected from the 

TzMi&k LT^ttS ^(Dj&Jt organism to a home fluorescence and the 

&frb£.Wffi&<DW&*?1&^<D organism as a two-dimensional image. 
tik&ftM (Wlx.fi, M&cDWm The technology that illness condition (for 

■^SiitSIS) 3rl^$r't'<5££flf# example, the variety and permeation range of 

#H#!f4 5.5 6 0 5 7-*H=5 the illness), such as the denaturation of an 

0 4 2 4 9 4■^•{C^:$tbTV' , organism tissue and cancer, is diagnosed from 

2>o that fluorescent image is shown in the U.S. 

patent number of No. 4556057, and No. 

5042494. 

[0 0 0 3] [0003] 

££Ma^ld3fc£rfi8tH"5 t If a light is irradiated to an organism tissue, the 

JSiiSft; J; 9 ^^WL^kfD^ytftZfe fluorescence of a wavelength longer than those 

£1"6 0 £ttrt0^3te4ftiftt L excitation light will occur. 
Tfi, WJxJiN ADH (=-=3^ it does as a fluorescent material in the living 

yTU'Tf^y^^tf body, for example, there are NADH 

K) -^FMN (77^/? (nicotinamide adenine nucleotide), FMN (flavin 

? i^^-^ K) , k°y 9 u mononucleotide), pyridine nucleotide, etc. 
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ir^- Y%tMh 9 ^ ftifi"C^, CI Recently, the interactive relationship of these 

tib<D±i^^m^)W.t^iBt<D causative substances in the living body and 

f@ S H & tf* 13 51 t£ K) o o illness is becoming clear. 
5o 

[0 0 04] [0004] 

w (DUftltytfrb It considers as the technology that a disease 

(c N #5a$B£r^Brt"<58$ff£: L part is diagnosed, and Japanese Patent 

t, #{±1I^AJ: "J fctSH£;ftfc:4# Application No. 5-304427 for which it applied 

H^P 5-30442 7^fc5, from this applicant is in such a fluorescent from 

4 2 nm tf^-fe warp endoscope manner. 

£>jajg3te£H&H" t.fcBf, 3§£1" This becomes as follows when irradiating 442 

-SifcafefctfjEflrtJUirc*© nm blue excitation light to a tissue. It is 

7.^.^7 h;l/|:li5fc5r t abnormal in the home fluorescence to generate 

ffi L!HM:1~-5 t> 5„ - being normal, and it utilises and images that a 

0^^!j"Cfi § ^^Tferofct £ 0 difference is in that spectrum. 

roljS#ro®te&Jfclfc8t3|LL, 5S In this prior art example, the comparison 

iFBtr^M^ 7 — L7t t> rot? calculation of the green of a home fluorescence 

fo<5 0 and the image of a red area is performed. 

The imitation colour display of the cancerous 
part is performed. 

[0 0 0 5] [0005] 

$.1t^ 6-3 8 9 6 7f Moreover, in the unexamined-Japanese-patent- 

^St^fifi^ro^SSProg^^ No. 6-38967 gazette, it distinguishes from the 

JtRXfH p Dro^)fc#> £> WJ home fluorescence of disease parts, such as 

U %(DW®.%:'& V ) B§K l5feft cancer, and the fluorescence of HpD. 

^$H"CV\5 0 droStefr^Jte, The method of removing that tissue is shown. 

^ ^j^^^tfjc^t^T'l'^^ffi As for this example of preceding, an optical 

¥8?^ ^roteS^ fibre is included in a scalpel or the biopsy 

#$tL n t>roTfo5 0 needle. A cancer metastasis is diagnosed 

during surgery and is excised. 

[0 0 0 6] [0006] 

HSUJtfAKfcLJ: 5 fc-fSHJH [PROBLEM ADDRESSED] 
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jfe] The method of excising a tissue from a 

Pflt^flPrfx SU^Sr^^*^^ fluorescence spectrum is shown at the time of a 

hfrfrb$3V&1~Z>jjfefc7jk£tl laparotomy. 

TV^5 0 LA*L^i s 5>* ^5fcfr However, in this example of preceding, the 

WdioV^TIi, fert^fttttcffl. spectrum of a tissue is measured 

hA-£$J£U filtt perendoscopically. 

k©"T?fi&3&*ofc 0 It was not that which performs the biopsy of 

*3fcfT#J(-i3^Tfi. > the tissue. 

^^£1£tf05fc^{£7fc:7 p p~-:7' Moreover, in this example of preceding, an 

#*f+JS $tifc tOTfc5o BBlIt optical probe is attached at the end of a scalpel 

^W(-joV>T(iMfS^^> or the biopsy needle. 

J¥ L^T*'^ h^S:89 In a laparotomy, it is an above-mentioned 

3£Lfc^§3l^nr^"CfeS^Srt scalpel and a biopsy a pushing lightly. After 

^^^Jfc:^ ^"^^^If^rJf AL measuring a spectrum, although it was 

fcSHa\ / *.-^£Hc 5 tiAfhlt excisable, when a scalpel and the biopsy 

Wfe 0 plB^tt^fcSo needle are inserted perendoscopically, it may 

be accompanied by haemorrhage by a scalpel 
or a needle. 

[0 0 0 7] [0007] 

^^Sy^tcjoV^TtittlJfiLli^tc In a fluorescent measurement, especially the 

J 4 X t tt fJ % ikl 3 ^^ ^ p k* haemorrhage is a noise. 

vro3Sv^<D«JRf£J: 0 , By the strong absorption of the light of the 

d*ttttit?#fcv^ £j& s %x.fejft, haemoglobin in blood, it can consider that a 

<5 6 fluorescence is undetectable. 

[0 0 0 8] [0008] 

^BWf±Jbi6 Lfc^KlflE^Tft This invention was formed in consideration of 

£tL7t t><7}~C\ Srt^IllftjU:, the above-mentioned point. Therefore, the 

dtSife-f 5 CI t ta < y^^^cO^Tfe fluorescence spectrum of a disease part can be 

j*^^ h/i^gy^-Clr, #§§£11 measured perendoscopically, without causing 

*«:J:0ait^«-e#-5*3te bleeding. 

ISiSi5:Iftt5wi:^IW It aims at offering the fluorescent-diagnosis 

£i"<5 0 apparatus to which the biopsy of the lesioned 

tissue can be done more reliably. 
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[0 0 0 9] [0009] 

[B8jBjjSLS:#P*i"5#aXU c f^ [Means to solve the problem, and an effect] 

ffl] It is included in the operating part which 

fcffefati^&W t &i~Z>faffiM<n performs the opening-closing operation of the 

^-Y^^^F^lcJfiipJtg^^SS long and slender insertion part which can be 

(DWAUt, fufEJ? AUgo9z$& passed through in the channel of the 

t^lStt btltzB$k$:&'fo-f %tz endoscope which observes an intra-corporeal 

tb<Df$T3 y~7b^ JfA organ, the openable cup for extracting the 

^(D^jzWl^txtf hfotzmtZX tissue provided at the end of an above- 

yy%?$?fiWii / Ei- ; blmi / E%$bs mentioned insertion part, and the above- 

fufS^A^t^t^/ia^ii^ti^ bu mentioned cup provided in the hand side of an 

y ^cD^S^f^tifitcijt^utJlt insertion part, and an above-mentioned 

JBSriBaStbfl&fE* yy&f&^ insertion part. 

fctttfi"C»4. fe^L/cI&^Tfe^ Where it arranges the radiation end of a light 

IML, /&>o#ft|&$flflfl>£>tf) near the origin of an above-mentioned cup and 

ikyt^^L t) )h^h^^b^^%y an above-mentioned cup is opened, the 

r4 ^b Sr^-^S^feltltf^F- <t ; transmitted excitation light are irradiated. 

T 4 And biopsy forceps which has the optical fibre 

ir^bitWMWb ; BtflE^jfeSrSu which makes it possible receiving of the 

IS^t^T-f^^SriiC^ttl ^ fluorescence from an object tissue side; Light 

WW£#fl¥^5^3fc§§£: ; source device which performs incidence of the 
fulS^^^ 7 h^£r$?#r excitation light to an above-mentioned optical 

*fl^fe©i45ytSr^^f-i"S/cfc<7)ft? fibre; Spectrometer which an above-mentioned 

tfx^Wb ; H&lEfiWrS11lzJ:5 fluorescence is detected through an above- 

flMfrtil ft£rJt*"f mentioned optical fibre, and is dissolved into a 

t ; frbflttfL&ti. j3y7&Vh spectrum; 

< Z. b\Z X <9 tUii^ii 5 ttf(C3t Analysis apparatus for analysing an above- 

7r^'<®3fc*iB**b£tfcLJ: mentioned spectrum and diagnosing the 

0 b tai83tSr characteristic of an object tissue; 

KUHX, ^o*t^fl^A^O^ Display device which displays analysis 

Sfc^BX^&tfZij&s^^Stf) information by above-mentioned analysis 

X\ & V i&Astzlkjt?)*^? h apparatus; It consists of the above-mentioned. 

/i*fcl&<Dtftft\z.&9%fatiMktfi Before making a cup bleed by the opening, 

jE^ttffi*^3E(fMfl["Cfc5^S: excitation light are irradiated from the end 

¥HWrX*%%<DX\ ZOWBrtt* surface of an optical fibre to the object tissue 
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dcfc 9 ^^pI5{iT*fo5" 5 Ilb 1 t4^ side which is going to perform a biopsy. 

ffil^&£>^£r£1££r?T 9 <t 0 And because the fluorescence from an object 
Z. t \z£ M^ft&lfifclt X tissue can be received, it can judge whether an 

9 5 0 object tissue is a normal part or a disease part 

in the analysis of the received fluorescent 
spectrum waveform. Therefore, only the part 
with high possibility that it is a disease part 
becomes as follows by performing a biopsy by 
this judgement result. The biopsy of the 
lesioned tissue can be done more reliably. 

[0 0 10] [0010] 

[Example] 

SXT. Hlffi?r#fiS lsX#$£$ft(D Hereafter, with reference to a drawing, the 

MMtylZMrfctfttzUW't So ID example of this invention is explained 

1 1**%W(D% 1 mMm<D%yt concretely. 

f^Kff^fi l &7jk1r 0 Z.(D^l% Fig. 1 shows the fluorescent-diagnosis 

1 apparatus 1 of the 1st example of this invention. 

i£ t yt&Wr^ffi, t £{i;ifc$#^ L The fluorescent-diagnosis apparatus 1 of this 

£rf!jffl Ltz h<DX*h 9 , J: 0 1st example utilises the forceps provided with 

i^&O^ityty'^—y^^MLtz biopsy function and the optical diagnostic 

Ltct><DVh function. 

So The biopsy forceps which more specifically 

built in the optical probe is utilised. 

[0 0 1 1 ] [0011] 

H 1 f^-ffl l %M^\\(D^%p The fluorescent-diagnosis apparatus 1 of the 

Wr^Wlli, ^TtCicfc *3£fi^l 1st example shown in Fig. 1 becomes as 

^(D^E^nWx Loo, ^t(D% follows. While supplying excitation light to the 

{£££^^£^££{11 TLtz^Mi optical fibre 3 built in the biopsy forceps with an 

ft -T- 1 LX(Djti&$\W,8&H^E%k optical diagnostic function 2 as a biopsy forceps 

$$1-2 Z<Dyt&ffiW,1fett£. provided with function which performs the 

^3rt^ 2 Ztitzyt? r 4 biopsy of that part, and this biopsy forceps with 

3 \L^^%^Wit^T 5 t * an optical diagnostic function 2, judging the 

\Zs ^Mt&&^frb(D'%yt$:%ktii characteristic of an object tissue according to a 
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fluorescence, the data from the analyser 4 
which detects the fluorescence from an object 
tissue, and this analyser 4 are analysed. 

It consists of the computer 5 which 
distinguishes cancer, a polyp, and the 
characteristics of a tissue, such as whether to 
be normal, the colour monitor 6 as display 
means to display result, and the endoscope 
which has the channel by which the above- 
mentioned biopsy forceps with an optical 
diagnostic function 2 is passed through (not 
illustrated) and its peripheral device (light 
source device which supplies an illumination 
light to an endoscope). 



[0 0 12] 

7 b SrKttT^fcttasjgfifcS 
tikftmzitmZ*y7 7 a, 7 

5o 



[0012] 

The above-mentioned biopsy forceps with an 
optical diagnostic function 2 provides 1 pair of 
cups 7a and 7b for pinching the tissue 
functioning as an object to the point of the long 
and slender forceps insertion part passed 
through in the channel of an endoscope, and a 
biopsy part is formed. 

In order to open and close the above- 
mentioned cups 7a and 7b to the operating part 
at the side of the rear end of this forceps 
insertion part, the slidable slider for operation 8 
is formed to the operational member 10 which 
provided the finger hook 9, and this operational 
member 10. 



[0013] [0013] 

^LT, BiJfE^flFffl * 7 4 ¥ 8 And, in order for movement of the above- 

£>U)# i: oSSti UXf(JfS^7 y~?7 mentioned slider for operation 8 to be 

a, 7 b&KIH$-fr5fc*, t) interlocked with and to make the above- 

V-i 1 1 ^itf^lf mentioned cups 7a and 7b open and close, the 
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l i©WM^7^y8 
wC0!7^^ l l © 
$fc*tt*y^7 a, 7 b & 

flM-f 3 !)^12a, 12b. 

[0 0 14] 

But Ettf fi#J 

="< Mz£2>=i4 7. 1 4 

1 4rt(CI7-r-t 1 1S^7 7 

* 1 4K«fc ■JBftg£E<Z>:|fc 

^KWl 5 <Bft*tlHM{£ia£ 

SWioi, w o»^»tt l o 
f l lo«*iJH^$^*f^ 



wire 11 which transmits power is passed 
through in a forceps insertion part. 
The rear end of this wire 1 1 is fixed by the slider 
for operation 8. 

The end of this wire 1 1 is coupled with the cups 
7a and 7b, in order to make cups 7a and 7b 
open and close. 

It couples via the links 12a and 12b, and a 
splice part 13 which forms a link mechanism. 

[0014] 

An above-mentioned forceps insertion part is 
formed, for example, with the coil sheath 14 by 
the close-coiling coii. 

The wire 1 1 and the optical fibre 3 are passed 
through in this coil sheath 14. 

It has protected in the bending-free condition 
with this coil sheath 14. 

The rear-end side of this coil sheath 13 is fixed 
at the end side of the sheath fixing member 1 5 
which provided the takeoff connection branched 
to diagonal rear. 

To the operational member 10 which 
provided the finger hook 9 in the rear side of 
this sheath fixing member 15, and this 
operational member 10, it is slidable and the 
slider for operation 8 with which the rear end of 
a wire 1 1 was fixed is provided. 



[0 0 15] [0015] 

~£tz^ is— -^-H^^^t 1 5<75#4 Moreover, an optical fibre 3 is passed through 

£>'&%\^fti&tZ>fi^M\z.WLrt by the hollow hole provided in the takeoff 

MQH\Z.kt?t 77^^3 ifiW connection branched to the rear diagonal to the 

» 3 it, £J&A*>fe&jfifl!l&j|£ sheath fixing member 15. 

tti£tU 9 ; T—'7}\' 1 6 It extends from a branch connection at a rear- 

SrtfLT£*fa£1l4fcSa*$ix endside. 
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5 0 It connects with an analyser 4 via the 

connector cable 16. 

[0 0 16] [0016] 

£ its iiuffi^#f ^it 4 feWlfciD Moreover, the above-mentioned analyser 4 has 

&ft%E&1e±1rZ>1zib<DytMt L the laser (apparatus) 17 as a light source for 

t©U^ if (i^tt) 1 ffl. exciting the fluorescence of a tissue, and the 

$£frh<D ; &%'%:*'<2 YMZ.jfr spectrometer 18 which separates the 

Mir&ftytife 1 8 t £^ t> ^ fluorescence from a tissue with a spectrum. 

^ ^ tr—zfj^ 1 6 tL Where the connector cable 16 is connected, the 

tzMM^\t%y 7*4'* 3 end face and the laser 17 of an optical fibre 3 

t If 1 7 <b/&s*tfp]U oppose. 

RHroitK^^^^if^ir^^S: The dichroic mirror 19 which separates a laser 

5 ^ ^ * y ^ 5 7 — light and a fluorescence is arranged in an 

1 9 ^ISii£tU if 1 7 j&* optical path in the meantime. 

hitiMZtitcU— 1f3teS:8aB"f The transmission of the laser light which it 

So 7t77^f^3 TMS5£ radiated from the laser 17 is performed. 

^frLtz^kytlty^ ? v>i y$ 5 Moreover, the fluorescence transmitted by the 

7-1 9 *tfp]i"£ optical fibre 3 is reflected by the dichroic mirror 

8fc]ftfi#«r*5> hi" 19. 

5:7^^^ 2 0 5r;frLTAtt£ Incidence is performed to the opposing 

ft6 0 Suffix— if 1 7(i^Jx.(i spectrometer 18 via the filter 20 which cuts 

H e - C d U— if -Cjefife^ti, excitation light. 

:^He-Cd if ^4 4 2 The above-mentioned laser 17 is formed, for 

nm oR*OU— ffJtSrflie* example, by the He-Cd laser, 

i: LT^4i"5 0 This He-Cd laser generates a laser light with 

a wavelength of 442 nm as excitation light. 

[0 0 17] [0017] 

Z<DMMfflX*liytWWxWtifett± In this example, install the end side of the 

^it^P 2 izfaMZtiltyfr? 7 4 optical fibre 3 built in the biopsy forceps with an 

^ 3 <D$£i$Wte% ^/7a, 7 optical diagnostic function 2 so that end surface 

b <Dtik&1$\z%:<Dy£7 7 4'* 3 3A of that optical fibre 3 situates among the 

<D%M\& 3 AtHtMrt^ £ 0 £ fundamental part of cups 7a and 7b. 

ft 9 tttt kit* - ©#ffi"0M:;& In this condition, when cups 7a and 7b open, 

y -f 7 a , 7 b /$s§l V^c^^c end surface 3A of an optical fibre 3 is exposed. 
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\i%7 7 4'* 3 (D5feS® 3 And, while excitation light can be irradiated 

MtiiirZ) 0 ^ LT, £^ L <fc 9 from end surface 3A to the tissue side which is 

b^£W$,M^9c$bfE] 3 Afrb going to perform a biopsy, it has been the 

Ehi&yt&MMX*^ 5 £^1^ £§. characteristic to make the structure where the 

^lffl#*^<£l£5t£:IX9i£tf w t fluorescence from a tissue side can be 

^T*#5iiatLTV^;t^ received. (In other words, by the biopsy 
WflttfcoTV^S (&lTt~5 treatment, before there is haemorrhage, it 

±4£ & ft (c: <£ 9 fcB ifa. ^ 9 it enables it to perform a fluorescent observation.) 

[0 0 18] [0018] 

&fc«UB*R9!-*-5. £1\ * Next an effect is explained. 
^^|g^^Stfi 1 2^|lI^L First, the endoscope channel in which the 
<£V\ ^fc^frft:Etrt{ii}¥A$ biopsy forceps with an optical diagnostic 
tlfzfh^^f-^ ^A-SrilU function 2 was beforehand inserted by the 
{$B$rt£T2^A£-fr5 0 tLT, organism intra-corporeal is passed through (not 
m$Zk&t>tlZ>1im\zyt&mm illustrated). 

&H£.&$t+ 2 ©5feS8SiJO* y It is made to guide to an intra-corporeal. 
Zf7 a, 7 b SrjfisW+tt, jftfts And, the cups 7a and 7b of the point of the 
Ffixj'f 2*8 £:}f$fr9 biopsy forceps with an optical diagnostic 

^{z^y^f K£it\ mttty? function 2 are brought close to the tissue 
7a, 7b£r§fK 0 £ ^ClIPH^ considered to be a disease, 
fc £ ^ . ^(^^7/7 a, 7b The slider for operation 8 is made to slide in a 
<D%&if\z £>Z)it7 7 3 <7)5fc finger hook 9 and the opposite direction. 
^® 3 A£rfcl^£^jte£-£5o The above-mentioned cups 7a and 7b are 

opened. 

Furthermore end surface 3A of the optical 
fibre 3 in the origin of those cups 7a and 7b is 
made to contact with a tissue, as is in an 
opening condition. 

[0019] [0019] 

wCDBtf, u— if 1 7 J; ^JSj^Tt At this time, incidence of the excitation light is 

t4 y< 3 fcAtt L> f&tfl& performed to an optical fibre 3 from a laser 17. 
Hfti^OS^ It irradiates to a tissue. . 



99/11/08 



14/42 



(C) DERWENT 



JP8-224240-A 



w\t^%yr^^^ 3 "C3£tj\ The home fluorescence from a tissue is 

$ p xf 5/^7-1 9 "Cii received by the above-mentioned optical fibre 

ft£R*tU Bje#«r7--f/u* 3. 

2 0CJ: ( 9*^ Mfcf , #?fe A fluorescence is reflected by the dichroic 

fsl 8 dAtl-fSo gu mirror 19. 

SB^V — 19tt After cutting excitation light with a filter 20, 

U -ttiJ: 9 :§r^ incidence is performed to a spectrometer 18. 

&S<Z):i£3te£Ktti"5o In other words, the above-mentioned dichroic 

mirror 19 performs the transmission of the 
excitation light. 

The fluorescence of a wavelength longer than 
that is reflected. 

[0 0 2 0] [0020] 

8 twct h/W£ It separates with a spectrum with a 

#81 U ^o^W*^ h/vSS spectrometer 18. 

g^nyt^-^ SiBJJcSiO , And that spectral intensity is sent to a computer 

^yt°a-^5TtWS)| 5 side. 

^^^jotf 5;^^ h/vg[^5fi While computing spectrum waveform strength 

H£S:HHrt~5 IE3?£M4 in the fluorescent entire wavelength range by 

i: , ^^^^(D^^UitLt XM computer 5, spectrum wavelength strength in 2 

Mfc^^&TFir 2<><D$&-fkX~<D wavelengths which show a remarkable variant 

7s^$ h/vSftMW^^tT by the normal part and abnormal parts, such as 

V\ #fc|^#jEttlfPffi"Cfc5 a disease part, is analysed. 
d^l^lFP^OS^^iTfcSd^ The analysis result of whether an object 

(DMWife^&jiy— ^ 6 tissue is a normal part or they are abnormal 

^^i"5o ffi^tlttftfifctirffi^: parts, such as a disease part, is displayed to 

tdJ: ^MteT*fc3^t£t£^ the colour monitor 6. 

i£v v&-giw (fctJjfn.£r# 5 ) An operator can do the biopsy of the lesioned 

feSSrff 5 J:.? (£~f"<5 CI t tissue more reliably by being made to perform a 

QTfi&fttt&J: ^tftHK^^T* biopsy (accompanied by haemorrhage) 

#5U tf-^^fw#< OlfRffi^ treatment by that analysis result, when 

£rff 5 i&Sri*^ <45W possibility that it is an abnormal part is high. 
T\ &#U:*H"5£ : J££:II^1~ And, because the necessity of performing a 

5 ^ t t>T*# 5 0 biopsy eliminates from many part excessively, 

the suffering to a patient is also reducible. 
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[0 0 2 1] [0021] 

^<OMW\\LZ:ln\t\£T<D®i%; According to this example, there are the 

tf s fc5o M&Vg.&i&mzX'O following effects. 

I±}ik$ it 5 iifJ(c#t»MI£#iE^ Before making it bleed by the actual biopsy 

Xh^^t^^Xh^^^PiWr treatment, an object tissue can judge whether 

X%Z><DX\ -fS^ia^trJ; 9 51 normal or it is abnormal. Therefore, the 

MlZ-*Efe-$~Z) z. t t*X% environment which can perform the biopsy of 

%%^X% <5 e the lesioned tissue more reliably is realisable. 

[0 0 2 2] [0022] 

&^£&itt^-£fflW<£t^T\ ft Next the fluorescent-diagnosis apparatus of the 

^^%5%^^X , B, : !fcMW\ : k'iibW, 2nd example which performs fluorescent 

2 MMffl<D%.yts£Wi'z£iW.$:M 2 diagnosis using an endoscope is explained with 

Z&MLX 5„ H2fti^ reference to Fig. 2 without using a biopsy 

LH 4 (D^m.X°\*m%M^WL forceps. 

!&\>^tmtW<DmffeZWz.tz In the apparatus of Fig. 2 or 4, function of 

i>(DXhZ> 0 ^(D^mskZ; auxiliary light-source means or an auxiliary light 

t£f^i~£> 0 source is provided. 

First, that background is explained. 

,[0 0 2 3] [0023] 

'&&MXlt1kytm&V%{*Ehj&% In a prior art example, the high sensitive 

JtM t ^(Dtztb(DM^^ * 7 camera for it is connected with the light source 

&gcicU i§^M^B#fifi&ft for excitation at the time of a fluorescent 

Mt*:<Dlt1to<DjJ* 7\ZM&W& observation. 

W *) LT Wc„ It switched after connecting with a white light 

i^"C{i^il&:s£3fe£r$&tij L"CV> source and the camera for it at the time of a 

<5fc#>, i£§: £ii"TlE^ LTV" 1 usual observation, and it was observed. 

fc 0 L^LfctfS&WfcoxE^S In the fluorescent observation, since the 

HSJftfCjf ALfc^, ^8M££i.$c weak fluorescence was detected, it was 

£"Ctf>E93S#3K&!9, B£v^® observing by making it neighbouring. 

^Itft 1 ^ tUxyf-i/gy However when inserting within the space 

#otf-3 ^fctefctiifoJfte where the stomach etc. is large, the distance to 

5t<aM<75fc&!>B£ < ftS^c?^ an eye-piece and a tissue becomes far. 

II# h o fc 0 It becomes a dark image. 
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It is hard to do an orientation. 

Or there were problems, such as becoming 
dark, because of the absorption of a light at the 
time of bleeding. 

[0 0 2 4] , [0024] 

^rt^HMllli, ^(DWkfe&f Consequently this example aims at 

^i>ik%til&<o2kW (#iJ;Ui# materialising the favourable orientation which 

^7©gl, if3£f£) £3& enables the image pick-up by reflected light, 

x.5^i:^<, KSt^~C0}fll^ without changing the conditions (for example, 

£r *Til§£:i~<5 <k 5 &JMf 1> the sensitivity of a camera, laser strength) of a 

xyr^> a ^'SrHSH'S ^ t fluorescent observation also in that time. 
Srl^irL^ w£> @ The fluorescent-diagnosis apparatus 

SttlftftM^I&^iixfc^^l^ provided with auxiliary light-source means to 

H^S£rWT<7>ct b t£ffi$L\Z- L attain this objective is made to the following 

TV^<5 0 components. 

[0 0 2 5] [0025] 

M 2 {ZTFirW, 2 MMfiW^ftW; The fluorescent-diagnosis apparatus 21 of the 

Sr^C2 1fL ^7t^Db^21~5 2nd example shown in Fig. 2 is with the laser 22 

fcftOU- if 2 2 t , IkftM^ for exciting a fluorescence. The light source 

IICIJMIT'^ if *y device 24 in which the laser diode (below, LD 

3r— K (J^T, LDirPI§f5) 2 abbreviation) 23 which is an auxiliary light 

3 t d s rtiK$t!/fc3fe8R3SB 2 4 source at the time of a fluorescent observation 

t, StTSEJtaSS^S 2 4frh<D% was built, the light guide 25 for irradiating the 

S:frlffirtt^iti"5it"ftC>7^ light from the above-mentioned light source 

htf^f K 2 5 ir, % <Di&jttRTf device 24 to an intra-corporeal, the endoscope 

lxM% $r 2 &tg<7M / — v*fc t 27 in which the image guide 26 which transmits 

LT{5i^i"5^T ^—i/Jf'f K'2 that fluorescence and reflected light as a two- 

6 t fffilM £ tlfcl*Jliltt 2 7 dimensional image was built, the camera 28. 
ir> fJtEP^^^2 7 frb'&hti which converts the fluorescent image obtained 
1t.ik%&L> SW3tt?rt'7tfl from the above-mentioned endoscope 27, and 
^r^^^rf^fi / 7 2 8b, It a reflected-light image into a video signal, the 
lEbfx^ft ■^■ ; Sr^gi"5^M^ processing apparatus 29 which processes an 
H 2 9 <t , ^y^^Mt LX(DjJ above-mentioned video signal, It consists of the 

7 — — 9 3 0 <£ 9 £ ft above-mentioned and the colour monitor 30 as 
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[0 0 2 6] 

tftmmfB: 2 4 14, 

5LD23i, LD2 3 ^r^Sb 

-f '< 3 1 t U— tf 2 
n — yvi"5 2 
fc, ^tie>3t^7^ h^Ef-f K2 
5\zmit-tZ> l/>X3 3,3 4, 
3 5, 3 6 t, U— if 2 2£>ft 
LD 2 3tf>ft£3fig.£.I>'£lt 

t5^^n^-^^^7-3 7 

2 2 limX-ttH e - C d U—if 
X'M^tl, :©He-Cdl^ 
—if (4 4 4 2 nm <D^(DU- 



[0026] 

A light source device 24 is with the laser 22 
which generates excitation light. LD 23 which 
generates the illumination light for the image 
pick-up by reflected light, the driver 31 which 
drives LD 23, the above-mentioned driver 31 
and the controller 32 which performs the control 
of the laser 22, the lenses 33, 34, 35, and 36 
which perform the light-guide of these light to a 
light guide 25, It consists of the dichroic mirror 
37 which forms synthetic means to synthesise 
the light of a laser 22, and the light of LD 23 by 
the transmission and the reflection. 
The above-mentioned laser 22 is formed, for 
example, by the He-Cd laser. 

This He-Cd laser generates a laser light with 
a wavelength of 442 nm as excitation light. 



[0 0 2 7] 

mtttnm 2 7 (4, M3 8^ 

lw#Aprtefc#|B*<0fllX»4 1 
t, w©jfAlfU4 lOtM 
fifcStlfclMHflU 2 ^<V® 

mnA 3 1, miUA 2<omw 

F#>f K* 

-?>4 4 ££*TU ^<DyJ 
bXJ K^-7>4 4<omo 
= ***4 5^1^12 4 1Z. 
»Jft 3 &-?&jgtt Slim 



[0027] 

The above-mentioned endoscope 27 has the 
light-guide cable 44 extended from the long and 
slender insertion part 41 which can be inserted 
within a body cavity 38, the operating part 42 
formed on the rear end of this insertion part 41, 
the eye-piece part 43 formed on the rear end of 
this operating part 42, and the side part of an 
operating part 42. 

It is detachable to a light source device 24, 
and the connector 45 of the edge part of this 
light-guide cable 44 can be connected to it. 
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2 5&WM£ln. Z<Dy<< btf 
<< K2 5cD«iflJ|£^ 
K4—7VV4 4rt£f?il£ft, 
4 5l:3tM2 4 td 

2 a»e> © u— !f3t* s »ifi»-##& 
£ft, f)fe(ifel$ti 
Tt¥A£l5 4 l ©3fe*dl!©*aaA» 

b s e> mttfc-t 5 mm n^X4 



[0028] 

A light guide 25 is passed through in an 
insertion part 41. 

The rear-end side of this light guide 25 is 
passed through in the inside of the light-guide 
cable 44. 

By connecting a connector 45 to a light source 
device 24, the laser light from a laser 22 is 
supplied to an end face. 

This laser light is transmitted and irradiates 
the laser light as excitation light to the opposing 
tissue 47 side through the illumination lens 46 
furthermore the end-face from at the side of the 
end of an insertion part 41 to diffuse. 



[0 0 2 9] 

h ft fc £193 & K W& ttl^t 

fcr*H'X4 8asBHJfJ-H"C*> 
•J, U-iF3fc«M$ftfc;M 
4 7#JcD^^^{ig(C^ 0 

r©^Mg^(i-r p< - v it 4 
K2 6<&$fc«&ffi#KK£ft> i 

<0&iSEKH5i£$ft3o 

SEBSi^^X4 9#I3B&ft"Cl^ 

7 2 8^iiJ^1-5wi 



[0029] 

It is adjacent to the illumination window in which 
this illumination lens 46 was attached, and the 
observation port is provided. 

The objective lens 48 is attached in. this 
observation port. 

It is the bind the image at the side of the 
tissue 47 by which the laser light was irradiated, 
to an image-formation position. 
The end surface of the image guide 26 is 
arranged on this image^formation position. 

This image is transmitted and is transmitted 
to the rear-end surface at the side of the eye- 
piece part 43. 

This rear-end surface is opposed and the 
eyepiece 49 is arranged in the eye-piece part 
43. 

This eye-piece part 43 can be reached in the 
detachable camera 28. 



[0 0 3 0] 



[0030] 
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|gU>X4 9{C^f6]LTlfig$ 

oi, :oifi** s/ h7-f/i/ 
* 5 0&aLT*!Mfe£l*:5fc» 

*&«iS^5li»<07-fVi'* 5 
2 a (0 2"m3teK*£EiI$ 
iifc^l©lo07^yu^ 5 2 

5 2Wlft07^yy^ 5 2 a £ 

*£<D-7 5 2a £iioi/t£ 

^^7^77^+5 4 "Ci| 
ft tr^f^iC'IMS CCD 

5 5 <t^wi-5o 



In this camera 28, the above-mentioned 
eyepiece 49 is arranged oppositely facing. 
The excitation-light cut filter 50 which interrupts 
the excitation light which excite a fluorescence, 
the lens 51 for making this excitation-light cut 
filter 50 pass through and project the image, the 
rotation filter 52 which provided several filter 
52a (Fig. 2 shows only the one filter 52 a of the 
condition of having arranged in the optical path) 
which bypasses a fluorescent specific 
wavelength, the motor 53 which makes the 
rotation filter 52 rotate in order to switch so that 
several filter 52a of this rotation filter 52 may be 
arranged in an optical path, With the multiplier 
image intensifier 54 to perform, it is the 
fluorescence which passed along filter 52a in 
an optical path. It has CCD 55 which converts 
the image by the performed multiplier 
fluorescence into an electric video signal by this 
image intensifier 54. 



[0 0 3 1] . 

5 3 £rigib=i y ho -/VL, y 
4)W 5 2 a 5 5 

^sfu — y 56t, fffJf5CCD 

D 2 3 %M7£ittzm&\a*\El 
fey 4 i\<? 5 2 &i§ LTCCD 



[0031] 

The above-mentioned processing apparatus 29 
performs the drive control of the above- 
mentioned motor 53. 

The timing roller 56 which switches filter 52a, 
and the above-mentioned signal of CCD 55 are 
processed. 

It consists of the image processor 57 which 
performs the image processing which makes a 
disease part legible. 

At the time of an orientation, this image 
processor 57 also performs the signal 
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^OfRWENT 



5 5 (dj: ^iS^^tifc^^fej^c processing which displays the image which 
frW\@tb LXWeiSlti 7— passes through the rotation filter 52 and was 
-f&ia -^QiJItfr ?o picked up by CCD 55, in a imitation colour as a 

colour component image, when making LD 23 

light in other words. 



[0 0 3 2] 

LD2 3K«fcS3g#l4H 

SbSgftfwttU Slat- 
ON, OFF (£*T, t? 
#5, 



[0032] 

In addition, the light emission by LD 23 can be 
performed by operation of an operator at the 
time of orientations, such as a confirmation of 
an observation position, and positioning. 

By operation of a switch etc., it can more 
specifically turn on and off independently to 
excitation light (lighting, light extinguishing). 



[0 0 3 3] 

-f/U* 5 2M^&£*LTI^5 
7 4 iv 9 5 2a !CAtt£tl5fi 



[0033] 

Moreover, this light of LD 23 is congruous with 
the specific fluorescent wavelength (for 
example, green and red wavelength) extracted 
by filter 52a included in the rotation filter 52. 

Furthermore the illuminance of that light is 
low. 

Reflected light almost equal to specific 
fluorescent strength which performs the 
transmission of the filter 52a which is a typical 
service condition at the time of a fluorescent 
observation, and is included in the rotation filter 
52 with the laser 22 is the light source of the low 
illuminance of the degree by which incidence is 
performed to filter 52a at the time of an 
orientation. 



[0 0 3 4] [0034] 

«fetf^fflS:RWi"5. *&%W)M Next an effect is explained. 

B||j:l/-f 2 2 X V SbJ2?t t Lenses 33, 34, and 35 are passed through at 
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3, 3 4, 3 5 &aLrt8M*2 
7©7^ K2 5 fCAW 

>r *-$^f>r K2 6, 

X4 9 Irlt^ *^72 8 id A 



[0 0 3 5] 

YVjfl'-* 5 0{d«t 0* 
fto^&iiU 0*57 4 5 
2(d|a^ii^n/c7^^^ (0ij 

9) 5 2 aTi#;£<Z)lbfc£ffltti 

KJtffiLfc&, CCD* ^75 

As 9 5 2%*—? 5 3K1J; 9 0 

7^/^5 2a 

5 2a X*%btltzt* 

fMt ^zw&mmmw: 5 7 T* 

V\ *7-^-^ 3 OT'0iJx.l±* 



the time of a fluorescent observation, and it 
performs incidence of the laser light of a 
wavelength which forms excitation light from a 
laser 22 to the light guide 25 of an endoscope 
27. 

It diffuses and irradiates in front of the 
illumination lens 46 in a body cavity 38 with the 
illumination lens 46 to diffuse. 
At this time, a fluorescence occurs from a tissue 
47 side. 

It goes through an objective lens 48, the 
image guide 26, and the eyepiece 49, and 
incidence of this is performed to a camera 28. 

[0035] 

In other words, within a camera 28, fluorescent 
only is passed through with the excitation-light 
cut filter 50. 

A specific fluorescence is extracted by filter (for 
example, filter of green or red colour) 52a 
included in the rotation filter 52. 

After amplifying this to about several 
thousand - several tens of thousands 
increments by the image intensifier 54, the CCD 
camera 55 receives. 

At this time, filter 52a included in the rotation 
filter 52 by the motor 53 in the rotation filter 52 
is switched. . 

The weighting degree of each signal processes 
the video signal obtained by each filter 52a so 
that a disease part may be emphasised by the 
image processor 57. 

It displays, for example, in a imitation colour 
with the colour monitor 30. 



[0 0 3 6] 



[0036] 
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1 !i xyf -y" a yilli, On the one side, the time of an orientation 

MtaiHlte^ -f fr9 5 2 dlfi^ii makes LD 23 which emits light on a wavelength 

izti1f7 4 fr? 5 2 a (DT&ffiifa equal to transmission strength of filter 52a 

S<t^LV , '&§T'^^t't"5 LD included in the above-mentioned rotation filter 

23^ =>hn-73 2i K 52 light by the controller 32 and the driver 31 . 
y-i /< 3 1 T^ff * It is made to reflect by the dichroic mirror 37. 
a-f-y^?7 — 3 7-CK#t£ It synthesises with the light of the above- 

bnIEU— if 2 2<753ti:^ mentioned laser 22. 

[0 0 3 7] [0037] 

dti ?> 03cteffuji$ i P&K:, ■ The light-guide of these lights are performed to 

iSLit2 7 H^ftSft, -^-CDStt an endoscope 27 as the above-mentioned. 

*f*i^^X4 8 , -T — That reflected light is received in an objective 

ittfj K 2 6 T'gtt 5 0 L D 2 lens 48 and the image guide 26. 

3 (Dfc&ltm&ytfi v h ^ Because the wavelength of LD 23 bypasses the 

^50, 4^? 5 2 £11 excitation-light cut filter 50 and the rotation filter 

Mi-Z>(DX~LD 2 3\z.mtt£ti 52, the image irradiated by LD 23 is multiplied 

tziMU-ilxiMyt&t L-T-f "J by the image intensifier 54 as a reflected-light 

^yry->77^t54 "Cif « image. 

Six, CCD 5 5-CS3tStL5. It receives by CCD 55. 

■tLT, Klt)fe(-<k5i®^T*^ And, the situation of an intra-corporeal is 

KftCD^H 1 ^^ 7— "C* 7 displayed by the colour monitor 30 in a imitation 

— ^ — ^ 3 0 (c:^^ £ ft, 5 co colour by the image by reflected light. 

X\ ^rolt^iits rtlc: Therefore, it becomes easy to do an orientation 

«t 9 i77- V^olt by observing that image. 

[0 0 3 8] [0038] 

t£oT, wO^Jfe^Jtt^TWgb Therefore, this example has the following 

m£Wi-5„ %ytmmm, mm effects. 

iS/£<jfcofc9, ttjjfa. Lfd 0 L Space becomes large at the time of a 

T$ftfc#llf< fcofcl$ % LD fluorescent observation. 

oai*<£fi8S[©3feS-eJSWi-5 Moreover, when bleeding occurs and a 

C i: "C\ >f > — yy-^iyy fluorescent image becomes dark, by irradiating 

y( J r^<Dmttrtte< , fMSrt with the light source of the low illuminance like 
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SrH^T*^ ^-y^v-r — ->a LD, there is no baking to an image intensifier 
>ASoJt^»"t'< L and an intra-corporeal can be observed. 

D 2 3 (Ditt> DCLED £^V^ It becomes easy to do an orientation. 
-Cfc&v\, In addition. LED may be used instead of LD 

23. 

[0 0 3 9] [0039] 

W12<D%MW<o9El&W&ffl3R- The modification of the example of Fig. 2 is 
t/H 4 td^ft-^ft-Kl^-fo @ 3 shown in Fig. 3 and 4 at each. 
^14(0^111^- if 2 2 The modification of Fig. 3 and 4 is the 
O&S^W-felii&^ftt tt, wavelength of a laser 22 as a light of a blue 
LD4 8, 5 2*mtfc&mi& area. LD 48 and 52 is irradiated to an intra- 
<D%t LTW£fit-i£MU corporeal as a light of green and a red-colour 
tLb&fcf7c£RGB ©t'f^if area. 

LXWiiii-fZ Z t X\ il£ By detecting these reflected light as a video 
(D&&ft^^^Wl%k$:'^f&t-f signal of RGB, it is also enabling the 
Z>(DhX\ 13 li)tlif 2 observation near usual white light, and Fig. 3 
4' <DMf&%7f:L, @4li*> shows the component of light-source-device 

7 2 8' (Dmfc*^-*To 24'. 

Fig. 4 shows the component of camera 28'. 

[0 04 0] [0040] 

HI 3 \Z.jfi-t%WM& 2 4' \Z® The light of a red-colour area is further reflected 
2(DitM^W 2 4 (d^T, L between a lens 36 and the dichroic mirror 37 
D 2 3 <Dft;b 9 (^&«<7>ft using LD 58 in which light-source-device 24' 
%$£±-?Z> L D 5 8 Srfflv\ $ shown in Fig. 3 generates the light of a green 
L>[Z.u>X3 6 tfJ ? v( v area instead of LD 23 in the light source device 
? >7- 3 7 k<Dffl\Z^ 24 of Fig. 2. 

iiSc^fl^lt U ^ftJ^toS Other than that arranges the dichroic mirror 59 
M~j~2> #4 ?&4-y?*y—5 which performs a transmission. 
9£Ic®U Z<D?4 ? y it is making the component which arranged 
^57-59ll^ltM LD 60 and the . lens 61 which oppose this 
m<Dyt% ; %£.-tZ> LD 6 O&TJ* dichroic mirror 59 and generate the light of a 
Vis* 6 1 fcffiK Lfcfllritfc. red-colour area. 

TV^„ LD5 8i60l4K7 LD 58 and 60 is driven by the driver 31 . 
-f^3 1 9 Vtt £ it, #£- Both the lights of a low illuminance are 
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&mg<DftZ%±i-Z> a generated. 

[0 0 4 1] [0041] 

r (D^mmX'it is— if 2 2 (Dm In this modification, because the wavelength of 

-& : &^&Mt&<Dytt Ltz<DX\ a laser 22 was made into the light of a blue 
u>X3 4 t 3 5 ^coP^fcIEfi area, the dichroic mirror 37 arranged among 

lenses 34 and 35 performs the transmission of 

fifr&ftfiii^ U ZtiXV®. the blue glow. 

feKM-f Z>i><DXh The light with a wavelength longer than that is 

3° reflected. 

[0 0 4 2] [0042] 

d Wffj&T'fiLD 5 8^60© With this component, each light of LD 58 and 

u>-X3 6&l>*6 l i: V 60 is synthesised by the transmission and the 

^ ? us( y ? 59 id J;5 reflection by lenses 36 and 61 and the dichroic 

SiSXVSWli.tfJ^U ^ mirror 59. 

^^n^ 7 ^7-37T*u- The light of a laser 22 is further synthesised 

if 2 2 £)t£ £ 1/ 3 3 , 3 4 through lenses 33 and 34 by the dichroic mirror 

^^T^blC^L, uyX3 37. 

5 LXy4 h ji V K 2 5 It condenses with a lens 35 and it enables it 

{£Att1~5 - t ftX% 5> X o \z to perform incidence to a light guide 25. 

[0 0 4 3] [0043] 

F D ~7 3 2(c(i, Moreover, switch 32a is connected to a 

' y 3 2 a $ ix % r. controller 32. 

<75*-l'-;/f L 32a£ON<!:-f5 A controller 32 operates LD 58 and 60 by 

CiT'=yhn-732«LD setting this switch 32a to ON. 

5 8, 6 0 feUf^-frS. o£ In other words, independently of the light of a 
•9, 2 a idj; 9 U— laser 22 by switch 32a, it is controllable of 
if 2 2 (D% t L D 5 8 , operation / non-operating of LD 58 and 60. 

6 0 £IM^/#S)fE£:fiiiJ$PT t Other components are the same as that of 
<5„ ^(DltiyDffi&Utffl 2 <D%M the light source device 24 of Fig. 2. 

st2 4 kmm.xhz>o 

[0 04 4] [0044] 
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BUt^l"** 7 2 8'. 
ftfCfi, SMEU-lf 2 2©ffe 

5/^ $ 7—6 4 wW^-f^ 

^o-f 7^7- 6 hu 
I£&1-£CCD6 6 HUteSt 

^fy7»77^t6 7 * 

tr7**flr*»wSEifti-s c c 

D 6 8 t. WIB^feW©** 
-t^^^-TS CCD70i?:t 



On the one side, in camera 28' shown in Fig. 4, 
the blue area wavelength of the above- 
mentioned laser 22 is reflected. 
Green reflects further the dichroic mirror 64 
which performs the transmission of the 
wavelength longer than that, and the light which 
transmitted this dichroic mirror 64. 

A wavelength longer than that is with the 
dichroic mirror 65 which performs a 
transmission. CCD 66 which converts the image 
of an above-mentioned blue area into a video 
signal, With the multiplier image intensifier 67 to 
perform, it is the image of an above-mentioned 
green area. CCD 68 which converts that into a 
video signal, With the multiplier image 
intensifier 69 to perform, it is the image of an 
above-mentioned red-colour area. It has CCD 
70 which converts that into a video signal. 



[0 0 4 5] 

Sf:, l^yX7 1~7 5M 
l»2 7^b©M,CCD6 6, 

yfy->7 7^t6 

7, 6 9JfS»-f5t>©-Cfc5. 
£fc7-f/U* 7 6,7 7li,#* 

t. LD6 O<0j£A$r&^ * 



[0045] 

Moreover, lenses 71-75 project the image from 
an endoscope 27 on CCD 66 and the image 
intensifies 67 and 69. 

Moreover filters 76 and 77 perform the 
transmission of the specific wavelength of a red 
area including that which performs the 
transmission of the specific wavelength of a 
green area, and the wavelength of LD 60, 
including each wavelength of LD 58. 



[0 0 4 6] [0046] 

CCD6 6, 68, 7 0 <£ 9 The signal by which the photoelectric 

TcH^&^ftfcfs -f-fiiHfeteS conversion was performed as for CCD 66, 68, 

SI 5 7 ^,%^M and 70 is input into an image processor 57. 
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^ItM^^&^lLM^^^ft At the time of a fluorescent observation, the 

fx =t 0 &®&&!3i!3rf?V\ image processing which can perform the 

tllx^f- yifliCCD display which is simple to perform the 

6 6 > 6 8, 7 0 Otij^'ff-f-^r identification of the disease part is performed. 
&!& / £(DWii£.iW-%r b IT* The signal processing which considers that the 

7 — WiMtikirZ>it -t&SSrtT output signal of CCD 66, 68, and 70 is the 
V\ # 7— ^- — ^ 3 0 iz.^Tjk-f' image signal of . a colour component, and 
•So colour-images it is performed at the time of an 

orientation. 
It displays to the colour monitor 30. 

[0 0 4 7] [0047] 

m^itm ZUW-fZo mtUm Next an effect is explained. 

B#teH 2 b fe&mffiX'hZft^ It is the same as that of Fig. 2 almost at the 

HI 2 (DMMM~Z-telElfe7 ■< ^5 time of a fluorescent observation. 

l£<fc 9 Ubfc&<DmfefaWz%'& However, in the modification of Fig. 3 and 4, it 

fiKDlcML, El 3 RXI^ 4 (DM divides into a specific wavelength with a 

0$J"T:I2, £V ^ n^f y $ 5; 7 dichroic mirror 65 and the filters 76 and 77 to 

— 6 5 ^7^^^ 7 6, 7 71; having obtained the specific wavelength of 

i K) ¥ffe$.-fklz<ft\-f, ^fri^'fri green and red colour with the rotation filter in 

t—i?^ "st is is? r -1 "Y the example of Fig. 2. 

6 7 (Itffl) % 6 9 (Ifc/B) b. Each is received by CCD 68 (for green), and 

CCD 6 8 (&£§) > 7 0 (# 70 (for red) with the image intensifies 67 (for 

m) TS:lt5 0 green), and 69 (for red). 

[0 0 4 8] [0048] 

tLT, #i|xJ±*C C D 6 8 b 7 And, the identical part in a light-receiving image 

0 T*S3t Lfc-f — i/M^.\^H is respectively compared, for example, by CCD 

V%m-<Dmu:*Z:M1ritm 68 and 70. 

U MMU%f<D^1?;tMiL(D*S The colour of that part is changed to the part 

fgtt/^ifiv^i(c:*j- LTfi-^co with the high possibility of abnormal parts, such 

Uft<D&Z%z.^ ^(Dm, Wt as a disease part. 

U<7m?fc l &.ft%\<^b ^J$r £ ti£> In that case, it becomes as follows depending 

lo^cffr CT-fewfel^VMiiS on the result of judging that a disease part has 

^-fe^r^jEi"5 & if LT^{^* high possibility. It displays in the imitation colour 

y— T^^i"-5„ 0iJxJi\ iE^ of changing a colour or a display colour. 
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mmtmi* is zm& z ± if 



[0 0 4 9] 

iD, K9>f'<3 1T-LD58, 
6 0«r'$g3fe$-fr<5. 



For example, the part judged to be normal is 
white and is displayed. 

Red or green is put to the part judged by a 
certain probability with the possibility of a 
disease part. 

The part in which the case where that 
probability is higher performs raising and 
displaying a chroma etc., and has the possibility 
of a disease part to which is displayed legible. 

[0049] 

On the one side, a user turns on switch 32a and 
makes LD 58 and 60 emit light by the driver 31 
by the indication of a controller 32 at the time of 
an orientation. 



[0 0 5 0] 

IT LD5 8, 6 0tf)ft£U 
-if 2 2©3tt-frfc*r9>f h 

*4 K2 siaitu fttert© 

Z-ft-i/tfJ K2 6T*£*j\ 
gSIBl^^X4 9^1/^X7 1 ~ 

7 s&tf^v t *4 

6 4, 6 5M7^/V^ 7 6, 

7 7fcJ:0l!te«*©4fcl4, C 
C D 6 6 £ tl, 

>Cir6 7T'ii^$tL, CCD 6 

9 .-elite $ *LC C D 7 o ics^ 

£;ft,5 0 r^Lb#^T*#^tlfc 
tel4RGBflr*£: LTH^MS 
[HlK5 7T^I$tl, 



[0050] 

And the light of LD 58 and 60 is combined with 
the light of a laser 22, and incidence is 
performed to a light guide 25. 

It irradiates to the organ of an intra-corporeal 
etc. 

This reflected light is received in the image 
guide 26. 

The image of a blue area is projected by CCD 
66 with an eyepiece 49, the lenses 71-75, the 
dichroic mirrors 64 and 65, and the filters 76 
and 77. 

The image of a green area is multiplied by the 
image intensifier 67. 
CCD 68 projects. 

The image of a red-colour area is multiplied 
by the image intensifier 69, and is projected by 
CCD 70. 

The image obtained in these each are 
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~9 3 0 [C^y-^i 
5 0 



&fri processed as a RGB signal in the image- 
processing circuit 57. 
The colour monitor 30 displays in a colour. 



[0 0 5 1] [0051] 

r©*^03S^teiI#©6£fiB Because the display in this case is the thing 

i^Ofc tTOtt^(^J:S^77— which is based on the image pick-up by the 

^7jkLrtzh<0 lfWtf&<Z>2kW basis of the usual white illumination and which 

bt£Z>(DX\ SfeKlWtf>t>£"C performed the colour display, and almost similar 

Lfc^^cDfeHfll^i" 6 conditions, it can be observed in the colour tone 

tti*X*% Z) 0 at the time of observing on the basis of the 

white illumination. 

[0 0 5 2] [0052] 

Z co^MMltSlTcD^^^ir This modification has the following effects. 
5 0 f , 3J^fe£rfl§#f Because discrimination of the colour near a 

^. i"C-S'fe3t<HSHl55 white-light observation can be performed by 

l^feOWSWast? S 5 i 9 performing the irradiation light reception of blue 

ir ]) ^ t* *— 3 ^ [6] _b "t" and the green and red three primary colours, an 

5 0 orientation improves more. 



[0 0 5 3] 

t i& eft <t 5 as o jsj ^ 



[0053] 

Next the 3rd example of this invention is 
explained. 

This example is that both of sources of 
reflected light by the home fluorescence image 
and excitation light simultaneously shown in a 
monitor, and is fluorescent-diagnosis apparatus 
which enables simple discrimination of 
differences, such as a disease part, a bleeding 
part, and a shadow. 

First, that background is explained. 



[0 0 5 4] [0054] 

t^3l5"ef4^3t^^B#tfii^^ Conventionally, at the time of a fluorescent 
%<D7,s<{7 b/^(D^it 7fc(D$Mi$i observation, a photograph of the image of the 
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<D&-fk<DW$L$:WL& B&lifl green of the spectrum of a home fluorescence 
X^M^tj^ LTV^fco £ tc, # and the wavelength of a red area is taken. 

3 - 5 8 7 2 9 ^ y £Wi(D& The process display was performed between 

<3fc#J-m, Eh&m&X'^ytmiMi images. 

£rM$&~^<5 <D t> ^fUl^F LTV^ Moreover, in the prior art example of the 
So Japanese-Patent-Publication-gazette No. 3- 

58729, that which performs the specification of 
the fluorescent image by the excitation image is 
disclosed. 



[0 0 5 5] 



[0055] 

A disease part, a bleeding part, and a shadow 
become dark to a normal part at the time of a 
fluorescent observation. 

Those distinctions are difficult. 

The method of considering as the method of 
performing the correction of fluorescent various 
fluctuations on the one side, and normalising a 
fluorescent image in the source of reflected light 
is proposed. 

However, in the source of reflected light, 
although a disease part is bright, a bleeding 
part and a shadow become still dark. 



[0 0 5 6] 



[0056] 

When normalising in this condition, the part of a 
bleeding part and a shadow will be normalised 
by the dark image. 

That part becomes that which of the image 
quality with many noises bad. 



[0 0 5 7] 



[0057] 

Consequently, in order to attain this objective 
for the purpose of offering the fluorescent- 
diagnosis apparatus which can perform easily 
the distinction with a disease part, a bleeding 
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#}%Mf&'$~Z>tzth\^i&yt$Lb, part, and a shadow, in this- example, the 

Ix.%iyt&(DM3j%; 2 r><DWjMLk distinction with a disease part, a bleeding part, 

L~C[p]— -=E-^ ^±K2S£tf^"5 CI and a shadow is making both a fluorescent 

tX\ l^tffiiMyii image and a reflected-light image to the 

<DU.%^ifi^^\z. Rjfti: component which can do easily, by displaying 

^tti/^o J£iT(^[§3 5 £r#fiB on an identical monitor as 2 images. 
LTlfr^Cfft^fSo With reference to Fig. 5, it explains concretely 

below. 

[0 0 5 8] [0058] 

M 5 f-^i'^Tfeltlfr^M 8 1 The fluorescent-diagnosis apparatus 81 shown 

fi, 2 2 SrrtiS Lfcitag in Fig. 5 is with the light source device 82 which 

82^ zpytM&S. 8 2 built in the laser 22. The endoscope 27 which 

t^hmMLtcB^yt^^^tLX built in the image guide 26 which transmits the 

Mrt^)>ftttt5Mi(:i home fluorescence and the reflected-light 

h K 2 5 image from the light guide 25 which irradiates to 

1&frt>(D£&1kytRTfiR&ytfo the tissue side which the light-guide of the 

^r{5^"t"5^ / — K2 6 excitation light which radiated from this light 

i: ^^MLtzP^^iM 2 7 m source device 82 is performed, and is made into 

lEti^1&5teffe£l&^" , t"5^( ^ — the object of an intra-corporeal, and a tissue, 

>^ >ryi/77^t6 7, 6 CD which picks up the image intensifies 67 and 

9, CCD 6 8, 7 OSt/SufS 69 which pick up an above-mentioned home 

SW)tf?:ltt5CCD 6 6 fluorescence image, CCD 68 and 70, and an 

^(D^t^T^ (U>X7 l~. above-mentioned reflected-light image, that 

7 5, #4 $ vs( * y — 6 optical system (lenses 71-75, the dichroic 

4, 65, 7>f;^ 7 6, 77) mirrors 64 and 65, filters 76 and 77) drives CCD 

tiK faM£titz%* 9 8 3 t , for reflected-light images 66 with the built 

S^^7t^tC^ti^i~5 fcfT^ft camera 83 and the image processor 57 which 

^r&£.f&-f ZtOiMir Z>WtfM.W±M generates the video signal corresponding to a 

ieSsfi 5 7 t n Sl+Tfcl^ffl CCD home fluorescence image and to process. 
6 6 3riEffiU S^^^f-^tJ^ it consists of CCU 84 which generates the 

1 5 tflf 5 C C video signal corresponding to a reflected-light 

U8 4<t, Sill2 2ocotx^ff elephant, the superimpose circuit 85 which 

f^^wN°->f y^-Xf5 7 superimposes the above-mentioned 2 video 

— :/7jf— X(h]S& 8 Si:, signals, and the monitor 30 which displays the 

yj}f-XlEl^ 8 5 £r home fluorescence image 86 and the reflected- 
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il Ltz fcf-r ~t\t «t "9 § light image 87 side by side on a display screen 

Jtik8 6 <h&&btl£8 7 by the video signal which passed through the 

WjE^Zk^X^TF-fZ*- — ? 3 superimpose circuit 85. 
0 bfrhmi&ZtiZo 



[0 0 5 9] 

®ie}te£rtfc&2 7©7^ h# 

-f K 2 5 trii tfiRW U 
-^#>f K2 6&iiCjM7 8 

«jtiiccD 6 6 -cam* 

-r^6 7, 6 9, CCD6 8, 

^ 3 



[0 0 6 0] 

Itftfcfcfc^Tttfca&Btt, IE 
IHfe O jSj^ (DM £ n B# * = 



[0059] 

Next an effect of this example is explained. 
First, excitation light are irradiated through the 
light guide 25 of an endoscope 27 by the light 
source device 82. 

A camera 83 detects the home fluorescence 
and the reflected light from a tissue through the 
image guide 26. 

At this time, a photograph of the reflected light 
of excitation light is taken by CD. 

A photograph of the green and the red 
specific wavelength of a home fluorescence is 
taken by the image intensifies 67 and 69 and 
CCD 68 and 70. 

And, after converting a reflected-light image 
and a fluorescent image into each video signal, 
they are synthesised in the superimpose circuit 
85. 

It arranges and displays on a monitor 30. 
[0060] 

According to this example, there are the 
following effects. 

Since a disease part, a bleeding part, and a 
shadow were detected as a dark, image in a 
fluorescent image, that distinction was difficult. 

However, as for a disease part, in a 
reflected-light image, a normal part is a bright 
reflecting image similar. 

A bleeding part and a shadow become dark 
to that. 
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£T**i"5 r t TMI^JSU Therefore, it is easy to do discrimination by 

a*o#^i~v\, £fc s displaying simultaneously the image of both 

ffcT*fi£^it^^ jt^-fV^O fluorescent image and reflecting image with a 

T% monitor easily. 

Z> b^Z-bti&o Moreover, by reflected-light imaging, because 

a biopsy forceps is legible, it is considered that 
an accurate biopsy is also made. 

[0 0 6 1 ] [0061] 

ft*5, 0J£filH2©rt&tt2 7 In addition, the endoscope 27 of Fig. 2 is 

fi^r^'*'^ K/^£^l^T>< forming the image guide 26 using the fibre 

^-^K2 6HMLTV> bundle, for example. 

]) ^—^t^J^lzX "0 4^ However, also in the case of the endoscope 

— i/JJ4 Kl£v x f£^^^22i^ which formed an image guide or optical image 

WL^^^L\^tL^\^M<D^^\Z. t transmission means with the relay optical 

ilfflT#5 0 t£i$ s ±$±Lfz& system, it is applicable. 
MMW^$&Mft#}^X*$B.Zh'&t> In addition, the example which combines 

^X^fc&MMW^F&Mjfc LT each performed above-mentioned example in a 

h&<, ^tih^MMM^h^ partial degree, and is different may be 

51 ^ fciili"* <5 o comprised. 

Those examples etc. belong to this invention. 

[0 0 6 2] [0062] 

[fa IE] [Additional remark] 

2. m®^t£3S±£i£2>fcfc 2. Connect with the light source which 

<D^&%&%^^%%Wk t s SL generates the excitation light for generating the 

to^WSJt?: 2^7C®^i: L histofluorescence, the endoscope with the 

T^t±i*t"5^ ^ —i/jiA KSr^F image guide which detects the fluorescence 

ofcrt^l^i: x mtZfa&Mt from a tissue as a two-dimensional image, and 

ML, 2 ^tcIj^^^^^O 5 an above-mentioned endoscope. 

£>^&< <!: t 1 oGD^^j&JgO In the fluorescent-diagnosis apparatus which 

&ftik&M^i~&WL&^Z!k%:W consists of the camera with image-pick-up 

o fzii /> v t ft* h t£ <5 ^k^tWWr means to pick up the fluorescent image of one 

HfiM:te^"t\ witiytMl^, Su specific wavelength at least among the 
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< t h 1 o(D#^&fico. fluorescent images of a two-dimensional image, 
— U%^Astz&%:(DmWyt%%; the low illuminance light source which 
Zi&m&ytWfct&^&t. generates the illumination light of the above- 
iulEJS)&3fc t B&IEfiSWSfcSr mentioned wavelength which included at least a 
it&~tZ)ik]&^&b , SufEE?^ part of one specific wavelength, in an above- 
yt^B)f^yt\^ LUiH^ON t mentioned light source is included. 
O F F T t 5 ffl^Sl <h ^ b The fluorescent-diagnosis apparatus which 
S^3fcI£$ri*ffio consists of synthetic means to synthesise 

above-mentioned excitation light and an above- 
mentioned illumination light, and the control 
apparatus which an above-mentioned 
illumination light can turn on and off 
independently to excitation light 

[0 0 6 3] [0063] 

3. mtZi&mjgytMfcBtfccD 3. An above-mentioned low illuminance light 
^^^^tf^^^iS^Tfo 9 ^ source is the wavelength of the area containing 
fufSSi^TtflWo^S^^f^^a green and a red wavelength. 
^ti/5^S"Cfo 9 ^ fulESi^^ Above-mentioned excitation light are a 
IxfiSufSW, ^(D^tti^fti wavelength included in a blue wavelength band. 
^&S(CxtJ^Lyt@J^§rJi^i~ Above-mentioned image-pick-up means is 
5iuf2f\t*12 2^WL<V^JtWW 1 §k the fluorescent-diagnosis apparatus of the 
Wo additional-remark 2 above-mentioned 

description which picks up the image 
corresponding to above-mentioned blue and 
each green and red wavelength. 

[0 0 6 4] [0064] 

4. BuffiiS^STt^ttLED^ 4. An above-mentioned low illuminance light 
fzltL DTrfoSSufSfafE 2|2ic source is the fluorescent-diagnosis apparatus 
(D^^ftt^WrMWo of the additional-remark 2 above-mentioned 

5. M^J&^&ltftCDfcmz description which is LED or LD. 

cfc 9 Slt3Siii"'5 y -f 9 o 4 y 5. Above-mentioned synthetic means is the 

$ 5 7— "Cfc'5iiffB{\t*fE2l54Sc fluorescent-diagnosis apparatus of the 

(D^^MWx^Wo additional-remark 2 above-mentioned 

description which is the dichroic mirror which 
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performs a reflecting transmission with the 
wavelength of a light. 



[0 0 6 5] [0065] 

6. HufEJSb^S^tfiH e — C d v 6. Above-mentioned excitation light are the 
— If \z. J: <5 4 4 2 nm (DjtX'fo fluorescent-diagnosis apparatus' of the 
5lWiaf+1E2IE*feO^)t^B?fS additional-remark 2 above-mentioned 
fi 0 description which is a 442 nm light by the He- 

Cd laser. 



[0 0 6 6] 

7. 3 -frSfc* 

Jttft* 2 fcTcHfci UStt 



[0066] 

7. Irradiate the light source which generates 
the excitation light for generating the 
histofluorescence, and above-mentioned 
excitation light, to an intra-cbrporeal. 
It connects with the endoscope with the image 
guide which detects the fluorescence from a 
tissue as a two-dimensional image, and an 
above-mentioned endoscope. 
In the fluorescent-diagnosis apparatus which 
consists of the camera with image-pick-up 
means to pick up the fluorescent image of one 
specific wavelength at least among the 
fluorescent images of a two-dimensional image, 
it adds and has 2nd image-pick-up means to 
pick up reflected light from the tissue by above- 
mentioned excitation light as a two-dimensional 
image, in an above-mentioned camera. 

The fluorescent-diagnosis apparatus with 
superimpose means for synthesising both 
above-mentioned fluorescent image and 
above-mentioned reflected-light image on an 
identical screen, and display means to display 
that. 



[0 0 6 7] 
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[58WO«l*l [EFFECT OF THE INVENTION] 

W-b^^fc J: o \z.i£$£ffi \z <£ It is included such as in the operating part which 

f3!> ftl£rtlljt£££ll^i~5f*3lS performs the opening-closing operation of the 

HtfD^-r ^^/Urtfc^ii ejfiift long and slender insertion part which can be 

*flg<Z>J$A£P£* fufSJfA^O passed through in the channel of the 

5feiS(-ixtt btitc%&$&$:W:%Li~ endoscope which was described above, and 

Sfca&OBBGB-pTffi'cfc* y~7b , which observes an intra-corporeal organ 

J? ASUO^TcffiO tKJt ^tifctu' according to this invention, the openable cup for 

fE# ^7 p S:g8KSfef^i"5Sf^S5 extracting the tissue provided at the end of an 

t > iufStf AlFRrt fw^fi^ii^K^ above-mentioned insertion part, and the above- 

BUFS^? y ^(DtB^^iSld^trottJ mentioned cup provided in the hand side of an 

ItiS^IfiM^tiitJfE^ y^SrH insertion part, and an above-mentioned 

eaiUfeiaiB* insertion part. 
friSJtU A*o*f"*iaittftld^ Where it arranges the radiation end of a light 
(Dj&yt&Wi V ii^pltt^i"^^ near the origin of an above-mentioned cup and 
7 7 <4 t ?:Wi~<5 i-fe^it^ an above-mentioned cup is opened, the 
£ ; mttLJt 7 r 4 '^lS)£2;)t£r transmitted excitation light are irradiated. 
Affi~tZ>ytMz£\Sih ; tufE^jt And biopsy forceps which has the optical fibre 
3riiJ!E)fc 7 T 4 Srii C^ttS which makes it possible receiving of the 
-J*^^ h^(^57 k ^?i"'557 k 7 , c: fluorescence from an object tissue side; Light 
;fij|E^^^ h^§r^¥tlfL, source device which performs incidence of the 
MMft&t&O&yt&WWrir Ztctb excitation light to an above-mentioned optical 
(Df&W'&W.t ; SulSft?tlf§SSI^ fibre; Spectrometer which an above-mentioned 
«£ 5$?Wff fB£^^i~5^^S* fluorescence is detected through an above- 
lit £: ; #*£i£3fct£Kn^8# s 1HE£- mentioned optical fibre, and is dissolved into a 
c?3T/T^50)"Cx £t&LJ: 9 £: spectrum; Analysis apparatus for analysing an 
pf5{i?r^l^tw4:^-t"^)tu(c: above-mentioned spectrum and diagnosing the 
3fe^ r^f '*W$teS$®j&>£J^ag3fc characteristic of an object tissue; Display device 
SrRBAtL^ ^^o^^t^r^ !9 iiA^ which displays analysis information by above- 
"CJR^SFIJTfcS^Sd^tT)^^ mentioned analysis apparatus; Because the 
j&ffl\fcX*i*^ ^O/^p^rlcict *9 M from fluorescent-diagnosis apparatus is 
H£M~Qfo% "libtt^^V^-^^ comprised, before actually performing the 
^l^f^^^^rtT 9 w t/^TcF 5 biopsy of the part which is going to perform a 
<DX\ #i^£f$£ ck Dflfr£ic£ft biopsy, excitation light are irradiated from the 
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end surface of an optical fibre. 

And a fluorescence is received and 
fluorescent diagnosis can check whether it is a 
disease part. 

Because a biopsy can actually be performed 
when possibility that it is a disease part more is 
high as a result, the biopsy of the disease part 
can be performed more reliably. 

[BB5©fl!Hlftlft01] [BRIEF EXPLANATION OF DRAWINGS] 

[Hi] [FIGURE 1] 

XftWHOsB 1 MMffl<n%:yt&Wi The block diagram of the fluorescent-diagnosis 
i££fl<7)f#j5£d 0 apparatus of the 1st example of this invention. 

[12] [FIGURE 2] 

2 %MW<D&yt&ffi The block diagram of the fluorescent-diagnosis 
iifBwflhEfcHo apparatus of the 2nd example of this invention. 

[HI 3] [FIGURE 3] 

$R 2 MMW<Ol£f&W\z.&tt Z>% The block diagram of the light source device in 
WM.W.(Dffi$M 0 the modification of the 2nd example. 

[m 4 ] [FIGURE 4] 

fB2MM&W&1&W\zjSi-}Z>jj The block diagram of the camera in the 
^7(Dffi}&M 0 modification of the 2nd example. 

[15] [FIGURE 5] 

3 MMM(D^^tBm The block diagram of the fluorescent-diagnosis 
^RtOf^EfclHo apparatus of the 3rd example of this invention. 

in^tm] [EXPLANATION OF DRAWING] 

1 • ■ -^ytt^W^iW. 1... Fluorescent-Diagnosis Apparatus 

2- --%;BWr%kifett±Wiffl* 2... Biopsy Forceps with Optical Diagnostic 

3- )fe77^^ Function 
3A-ftSi 3... Optical Fibre 
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6 — #7— 
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3A... End surface 

4... Analyser 

5... Computer 

6... Colour Monitor 

7a and 7b... Cup 

8... Operation Slider 

9... Finger Hook 

10... Operational Member 

11... Operation Wire 

12a and 12b... Link 

13... Splice Part 

14... Coil Sheath 

15... Sheath Fixing Member 

16... Trunk Cable 

17... Laser 

18... Spectrometer 

19... Dichroic Mirror 

20... Filter 

21... Fluorescent-Diagnosis Apparatus 
23... LD 

25... Light Guide 
26... Image Guide 
27... Endoscope 
28... Camera 

29... Processing Apparatus 
30... Colour Monitor 
57... Image Processor 



[Hi] 



[FIGURE 1] 



5 Computer 



18 Spectrometer 



17 Laser 
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[12] [FIGURE 2] 



53 ... Motor 


57... Image Processor 


56 ... Timing Controller 


22 ... Laser 


31 ... Driver 


32 ... Controller 
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[FIGURE 3] 



22 ... Laser 
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Controller 


31 ... Driver 


32a 


.. Switch 
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[05] [FIGURES] 



57 . 


.. Image Processor 


85 . 


Superimpose 
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Laser 
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